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MO DAU

1. Ly do chon dé tai

Trong vai ndm trd lai day, cac bénh vién trong nudc ndi chung va Bénh vién Da
khoa Déng Nai noi riéng da nhap khéu hodc ty mua cac loai may quét nhu CT, MRI dé
hd tro trong cong tac didu tri, kham chira bénh. Viéc 1am nay da gbp phan khong nho
trong viéc tim ra bénh va diéu tri mot cach kip thoi. Nhung van dé dit ra ¢ day 1a cong
tac diéu tri gap nhiéu kho khian, do tmg dung kém theo may khi mua chi cung cap chirc
ning co ban 1a xem anh. Do d6, cong tac luu trir dung dé tai kham lai khi bac si yéu
cau hodc xem lai nhitng bénh sir cii ciia bénh nhan gip nhiéu khé khin, hodc xem lai
nhimng thong tin hay ghi cha vé& nhitng chan doan cua bac s trén film con nhiéu phuc
tap, hay béc si con gip kho khin vé khoang cach khi mudn chan doan.

Xuat phat tir tinh hinh thyc té trén va nham goép phan vao viéc dua cong nghé
thong tin vao trong tat ca cac nganh noéi chung va trong y khoa noi riéng, trong khudn
khé ctia khoa hoc Cao hoc, chuyén nganh Céng nghé thong tin truong Pai hoc Lac
Hong, duoc su tao diéu kién giup d& ctia nha truong, Phong Sau Pai hoc va thiy gido
Tién si Pham Tran Vi, tac gia da lya chon dé tai tot nghiép cuia minh 13 “Nghién ctru
va ing dung chuin DICOM trong viéc lwu trir, truyén nhin va chan doan hinh
anh y té tir xa tai bénh vién Pa khoa Pong Nai”. Trong qua trinh thuc hién dé tai, tac
gia da cb gang han ché t6i da cac khiém khuyét, xong do trinh d va thoi gian con han
ché vi vay khong tranh khoi thiéu sot, kinh mong Hoi dong khoa hoc va doc gia bd
sung dong gop y kién dé dé tai duoc hoan thién tot hon.

2. Muc dich ciia dé tai

Giup cho viéc kham chita bénh mot cach thuan loi dé dang, bac si c6 thé ngéi bat
clr noi nao trong bénh vién (khoa chan doan, phong hoi chan,...) déu c6 thé chan doan,
hinh anh sau khi dugc chup s€ dugc tu dong luu vao hé théng dua trén chuan DICOM

theo ciu trac ciia hé théng PACS ma béc si hodc ky thuat vién khong can phai thao tac;



anh cua bénh nhan luén duoc luu trir mot cach théng nhét gitp cho vi¢c tim kiém, quan
1y mdt cach thuén tién, nhanh chong; bac si co thé chan doan bénh mot cach chinh xac
hon nh¢ luu trir 1ai cac thong tin chan doan khi bénh nhan tai kham.
3. Poi twong va pham vi nghién ciru cia dé tai

> Poi twong nghién ciru: Hinh anh y khoa dugc chyp tir cac may sinh anh CT,

MRI.

> Pham vi nghién ctru: Bénh vién Pa khoa Pong Nai
4. Y nghia khoa hoc va thuc tién ciia dé tai

> Y nghia khoa hoc

Hé théng s& dugc quan 1y, hd tro chan doan hinh anh mét cach linh hoat, khép
kin. Tt trudc dén nay hé théng quan Iy hoat dong mét cach thi cong nén van chua dap
g t6t cho viéc hd trg chan doan.

> Y nghia thye tién

Pé tai dwa ra mot phuong an quan 1y méi dua trén chuan DICOM va hé thong
PACS, hd tro tot trong cong tac chan doan cta bac si, luu trir hinh anh trude va sau khi

chan doan mot cach dé dang phuc vu tot cho viéc tai kham cua bénh nhan.



Chuong 1
TONG QUAN VE HE HO TRQ CHAN POAN HINH
ANH

Véi su phat trién cia mang may tinh va Internet, trong linh vuc y khoa di hinh
thanh khai niém Telemedicine (y hoc tir xa) hay e-Health. Thyc chit d6 13 viéc tng
dung cong nghé thong tin trong viéc cung cp dich vu, chan doan va diéu tri cho bénh
nhan bi giéi han vé khoang cach dia Iy .

Y hoc la moét linh vuc dac bi€t, trong dé thong tin vira nhiéu, vira phong pht lai
vira da dang vé chuyén nganh. Dé chan doan cho mot bénh nhan, chung ta can thong
tin vé bénh s, thong tin két qua tham kham nhu: xét nghiém (xét nghiém huyét hoc,
sinh ho4, vi sinh, t& bao), thong tin vé chan doan chirc ning (Pién tim ECG, dién nio
EEG, h6 héap), thong tin vé hinh anh (X-quang, siéu 4m, CT, MRI), tham chi ca nhiing
ngan hang dir liéu chtra dung nhirng tri thic hd trg cho viéc ra quyét dinh. Vi vay, viéc
ung dung tin hoc trong y hoc da nhanh chong tr¢ thanh mot trong nhitng linh vuc chu
yéu cua tin hoc img dung (Medical Computing). Khi mang may tinh ra doi, 1ap ttc
xuét hién cac mang ddc thu dung riéng cho cac bénh vién : HIS - Hospital information
System, RIS - Radiological information System, LIS - Labor information System.
Tong két ¢ cac nude tién tién déu di dén mot két luan duy nhét: viéc ung dung céac
mang nay trong y té da ting cao mot cach dang ké hiéu qua phuc vu va giam thiéu chi
phi & tit ca cac bénh vién, nhd vao viée luu trit, xir 1y, truyén tai thong tin mot cach co
hé théng, nhanh chéng, chinh xac. [1][2]

Thue chét cta y hoc tir xa hién nay 1a ing dung cong nghé mang. Do 1a viéc két
ndi cac mang cuc bo tai ting bénh vién bﬁng cac duong truyén vién thong. Su két ndi
nay da dua toi mot sy thay doi trong phuong thirc hoat dong ciia cac bénh vién. Néu

mang may tinh cho phép ta sir dung chung tai nguyén ciia mdi may tinh, thi két ndi



mang cac bénh vién tao diéu kién cho ching ta khai thac chung tiem nang cua moi
bénh vién ay: may moc, chuyén gia, tu liéu, tri thirc... Trén co sé ung dung cong nghé
thong tin nhu vay, y hoc c6 duoc nhitng kha ning k¥ thuat méi: ta co thé chan doan
hinh anh tr xa (Teleradiology), tu vin tir xa (Teleconsulting), hdi chan tir xa
(Telediagnostics, video-conferencing)... Nhing dich vu mé rong trén nén tang do ciing
xuat hién: sy phéi hop theo ving dia 1y, su phdi hop theo cung chuyén khoa, su chim
so¢ cac bénh nhan dic biét. Bén canh viée khic phuc han ché vé khong gian, cdc mang
may tinh dién rong trong y hoc con cho ta kha ning khic phuc ca han ché vé thoi gian
va diéu nay dem lai rat nhiéu loi thé. P6 chinh 1a nodi dung va khuén mat y hoc tir xa
trong giai doan hi¢n nay. Chung ta quan tam t&1 y hoc tur xa ca trén phuong dién hoc
thuat va ca trén phuong dién ing dung.[8]

Du quy md céc bénh vién 1a hét sirc khac nhau, trong timg bénh vién lai c¢6 nhiing
chtrc ning cu thé va nhing trong tim chuyén mon khac nhau, nhung dong thong tin va
yéu cau vé thong tin & cac bénh vién vé co ban 1a nhu nhau. Trudc hét, d6 1a dong
thong tin quan 1y, lién quan t61 quan ly nhan sy, quan 1y tai chinh, quan ly co s¢ vat
chat va nhit 13 quan 1y bénh nhan, phan co ban nhit va dic trung nhat trong y té. Thir
hai 14 dong thong tin lién quan dén bénh nhan, trong d6 phan ra bénh nhan noi tra va
bénh nhan ngoai tr, voi khu vuc can 1am sang l1a khu vuc dung cho cho ca hai dong
bénh nhan nay. Nhitng thong tin tong quat trong bénh vién nhu vy dugc chira dung
trong mang HIS. C& 60 - 70% thong tin thuong dugc truy cdp trong bénh vién lién
quan dén mang HIS.

Mt khoa rat quan trong trong bénh vién 1a khoa chan doan hinh anh (Radiology -
Imaging). Vi ddy 13 diém nat hau nhu tit ca bénh nhan trong bénh vién phai di qua, vi
dit liéu chan doan hinh anh vira nhiéu lai vira ¢6 tinh dic thu cao, cic mang may tinh
lién quan dén khoa chan doan hinh anh phat trién rit sém va ciing kha phong pht.. Luc
dau 1a mang RIS, giup cho quan 1y diéu hanh khoa c6 hiéu qua hon, nhu 1én lich hen

bénh nhén, t6i uvu hod cong tac chin doan... Sau d6 phat trién mang PACS (Picture



Archiving and Communication System), nham luu trit, phan phdi va truyén hinh anh,
nang cao chét lugng chan doan. Chinh nho PACS ma c¢6 thé truyén hinh anh thuc hién
chan doan hinh anh tir xa (Teleradiology). Chiing ta can biét rang, Teleradiology la
phan phat trién sém nhat ctia y hoc tir xa, khoi dau tir nhitng cong trinh cta Jutra & CS
(1959) va cang ngdy cang 1én téi nhitng dinh cao méi theo sy hoan thién dan cia cong
nghé duong truyén.

Pé tir xa c6 thé can thiép, chan doan, ra quyét dinh vé mot ca bénh bat ky, diéu
trude hét 1a phai c6 ddy du thong tin vé ca bénh d6. Nhiing thong tin nay phai duogc t6
chtrc hop ly, tap hop lai 1ol gt di mot cach tron ven. Nhiéu khi cac hinh anh va dit liéu
ctia bénh nhan phén tan theo thoi gian, khong gian va ndm rai rac. Boi thé, bai toan vé
y hoc tir xa dya trén bai toan vé td chirc va quan 1y hé thong tin trong bénh vién.

Chan doan hinh anh tir xa da trd thanh mot thi du kinh dién va day tinh thuyét
phuc cho y hoc tir xa. Cac hinh anh céan thiét dung cho chin doan dugc truyén theo
duong vién thong vé nhimg trung tdm 16n c6 nhiing chuyén gia giéi. Tai ddy, céac
chuyén gia s& dua ra 16i chan doan ciia minh va két qua dugc giri trd lai noi c6 bénh
nhan. Toan bd quy trinh c6 thé duoc tién hanh tryc tuyén (online) hay khong truc tuyén
(offline), tuy nhién d6 tré vé thoi gian néu co ciing c6 thé chap nhan dugc vé mit y
hoc. Néu bénh vién c6 nhiéu may chan doan hinh anh- ta goi 1a cac thiét bi sinh hinh
(Modalities)- thi trudc khi truyén hinh anh di, ta t6 chirc mot mang PACS tai ting bénh
vién. Bay gio, cong tac chan doan bang hinh anh c6 thé dugc thuc hién tir bt cr noi
nao trong bénh vién: tai vin phong khoa chan doan hinh anh, tai phong hoi chan- giao
ban, tai cac khoa diéu tri, mién 1a & noi d6 co cai dit mot tram lam viéc véi phan mém
tuong (mg. Nghia 13 nhitng khoang cach vén 13 trin tré trong timg bénh vién ciing da
duoc khic phuc. Pé lam duogc diéu 4y, hinh anh & cac thiét bi sinh hinh phai ¢6 chuan
DICOM, anh phai duoc ldy ra tir ddy theo phuong thirc s6 hod, dua anh vé mot may
chu r6i tir @6 luu trit, phan phdi vé cac may tram. Cong nghé niy gitp nang cao chat

luong chan doan bang phuwong phap "y kién thir hai" (second opinion). L& dwong nhién,



phan cing ctia PACS ciing doi hoi nhitng yéu cau xac dinh, ngoai ra con ¢6 phan mém
quan 1y hé thdng cling nhu phan mém chuyén dung dé xem hinh, xt Iy hinh, luu trir va
phan phéi hinh. Budc tiép theo 1a sir dung mot may chu truyén thong dé giri hinh tir
mang PACS cuc b0 nay t61 mang PACS cuc bd ¢ trung tam khac, & bénh vién khac.
Két qua cubi cung: & bat ctr noi nao c6 tram lam viéc, khong phu thudc vao khoang
cach, chung ta co thé xem hinh, xir 1y hinh, in hinh dé hoan thién mot ca chan doan
bang hinh anh, giéng hét nhu ta ngdi ngay bén thiét bi sinh hinh.

O Viét Nam da c6 nhiéu ¢ gang dé thuc hién k§ thuat chan doan hinh anh tir xa.
Diéu nay xut phat tir doi hoi thuc té: nhidu co s y té d3 mua nhitng thiét bi chan doan
hinh anh c6 gia tri, chi yéu 1a CT va d6i khi mudén xin mot "chan doan thir cap" tir
nhimng trung tdm y hoc 16n c6 nhitng chuyén gia giodi, hay don thuan chi 1a trao d6i kinh
nghiém, dap umg nhu cau hoc tap, nghién ctru... Nghia 13 ching ta can c6 cong nghé
teleradiology. Dy 4n "Y hoc tir xa" cia Bo Quéc phong giai doan m& dau thuc hién vao
niam 2000 1a mot nd luc dap img nhu cau do.

Céc thanh vién tham gia du an: bénh vién Trung wong quan doi 108 (Ha Noi) va
Quéan y vién 175 (Tp. Hb chi Minh). Tai mdi bénh vién déu thiét 1ap mot mang LAN
két ndi 2 may chan doan hinh anh chii yéu 1a CT va Siéu 4m. Dung 3 may tinh binh
thuong 1am 3 tram lam viéc: 1 & may CT, 1 & may Si€u am va 1 & phong giao ban. Nho
mot card mang va phan mém tuong ng, hinh s6 hoa duoc 13y ra tir may sinh hinh va
chuyén sang mang. Cac tram 1am viéc vira dam bao xem hinh (view) , vira thyc hién
chtrc ning hau xir 1y (postprocessing): thay doi do rong cira sd, mirc cira s6 - Pao hinh,
xoay hinh- Khuéch dai soi kinh (Magnifying Glass)- Phong dai hinh theo cac hé s6 hay
ving yéu ciu- Po khoang cach va do gbc- Po ty trong cho ting diém - Cha thich trén
hinh- C6 thé xem ting hinh hay da hinh dong thoi. Hinh anh luu chuyén trén mang
theo chuan DICOM, nghi thitc TCP/IP. Khi can thiét, c6 thé ghép TCP/IP vao mang
may Laser Camera theo chuan DICOM va khi d6 c6 thé in phim trén mang va tiét kiém

duoc may in & cac thiét bi sinh hinh. (Trudc day mdi thiét bi sinh hinh déu c6 1 may in,



sau khi c6 mang, chi can 1 may in phim dung chung cho tat ca cac thiét bi sinh hinh).
Thong qua mot may chi truyén thong, toan bo hinh anh can thiét cho chan doan co thé
truyén tor Bénh vién Trung uvong quan ddi 108 vao Quan Y vién 175 va nguoc lai, day
chinh 13 k¥ thuét co ban gitp cho coéng tic chan doan hinh anh tir xa.

Nho cac tram 1am viée, cong tac chan doan khong chi dugc thuc hién ¢ bén may
CT hay SA nhu trudc diy. Cac bac si c6 thé tham gia chin doan ma khéng truc tiép
can thiép vao thiét bi sinh hinh. Diéu ndy gdp phan nang cao chét lugng chan doan.
Trong mang LAN, hinh anh chan doan duoc to chire lai, duoc luu trit va khi can co thé
tim lai va cho tai hién hinh nhanh choéng, day 1a co so dé nang cao chét lugng cua cong
tac thong tin. Tir d6, hinh thanh mot ngan hang dit liéu vé hinh anh va tao tién dé cho
cong tac nghién ctru, cong tac dao tao & mdt trinh do mdi. Hon nira, ta co diéu kién can
nhac dé chi chon in nhiing phim can thiét, hodc phdi hgp nhiéu may sinh hinh dé ding
chung mot thiét b in phim..., din toi tiét kiém dang ké trong linh vuc in phim, mét chi
phi tiéu hao khé ton kém trong bénh vién hién nay. P6 mot thuan loi ndm ngay trong
ban than mot bénh vién. Diéu quan trong hon nira, 1a kha nang chuyén hinh anh di xa
thong qua duong truyén mang, tao kha ning chin doan tir xa, hoi chan tir xa, tu van tir

xa... gop phan dang ké nang cao chit luong phuc vu nguoi bénh.



Chuong 2
CHUAN DICOM VA HE THONG PACS

2.1 Chuian DICOM

DICOM (Digital Imaging and Communications in Medicine) 1a tdp hop cac
chuan dung trong xir 1y, truyén tai thong tin, luu trit va in 4n anh y khoa. Chuan nay
bao gébm dinh dang file va giao thirc truyén tin qua mang. File DICOM duoc trao doi
giita 2 chwong trinh va cac chuong trinh nay c6 thé nhan anh va dir liéu bénh nhan theo
dinh dang DICOM. [5]

DICOM cho phép tich hop may scan, server, tram 1am viéc, may tinh va cac thiét
bi mang tir nhiéu nha cung cip vao thanh mot hé thong truyén tai va luu trit anh. Ngay
nay, hau hét cac bénh vién trén thé gidi déu ap dung DICOM vao trong cac thiét bi y
khoa, may tram, server, cac h¢ théng quan ly trong hoat dong kham va chira bénh.

Cac Modality hd trg DICOM [3]:

Viét tit | Tén day da Viét tit Tén day di

AS Angioscopy LS Laser Surface Scan

BI Biomagnetic Imaging MA Magnetic Resonance
Angiography

CD Color Flow Doppler MR Magnetic Resonance

CP Culposcopy MS Magnetic Resonance
Spectroscopy

CR Computed Radiography | NM Nuclear Medicine

CS Cystoscopy PT Positron Emission Tomography

CT Computed Tomography | RF Radio Fluoroscopy

DD Duplex Doppler RG Radiographic Imaging

DG Diaphanography RTDOSE Radiotherapy Dose

DM Digital Microscopy RTIMAGE | Radiotherapy Image

DS Digital Subtraction RTPLAN Radiotherapy Plan

Angiography

DX Digital Radiography RTSTRUCT | Radiotherapy Structure Set

EC Echocardiography ST Single-photon Emission
Computed Tomography




ES Endoscopy TG Thermography

FA Fluorescein uUsS Ultrasound
Angiography

FS Fundoscopy XA X-Ray Angiography

HC Hard Copy ECG Electrocardiograms

LP Laparoscopy

Bing 2.1: Cac Modality hé tr¢ DICOM

2.1.1 Giéi thiéu chung

Vao ndm 1970, trudc su ra doi cua phuong phap chup anh CT (Computed

Tomography) clng voi cac phuong phap chup anh sé dung trong chan doan y khoa

khac, va su gia tang nhanh chong g dung tin hoc trong cac linh vyc y khoa 1am sang,

hai t6 chitc ACR (American College of Radiology) va NEMA (National Electrical

Manufacturers Association) di nhan ra yéu cau can thiét phai c6 mot phuwong phap

chuan dung trong truyén tdi anh va thong tin lién quan dén anh do6 gitra cac nha san

xuat thiét bj y khoa, mic du nhiing thiét bi d6 lai cho ra cac dinh dang anh khac nhau.

Trong nim 1983, ACR va NEMA thanh 14p mot iy ban chung dé phat trién phuong

phéap chuan nay véi muc dich:

> Tang cudng kha ning giao tiép thong tin anh s cua thiét bi y khoa bat chap thiét

bi d6 1a ctia nha san xuét nao.

Gitp cho viéc phat trién va mé rong cac hé thong truyén tai va luu trit anh tré
nén d& dang hon, tir 46 cac hé thdng ndy s& 1a noi giao tiép véi cac hé thong
thong tin bénh vién khéc.

Cho phép tao ra thong tin ¢ so chan doan, tir 36 nhiéu loai thiét bi chan bénh s&
st dung va tra ctru thong tin nay.

ACR-NEMA cong bé "ACR-NEMA Standards Publication" phién ban 1.0 vao

nim 1985. Va nim 1988, uy ban nay cong bd tiép "ACR-NEMA Standards
Publication" phién ban 2.0. Tai licu "ACR-NEMA Standards Publication" dic ta giao

ti€p phan cung, so lugng to1 thiéu cac 1énh phan mém va cac dinh dang dir li€u.
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Chuan DICOM (Digital Imaging and Communications in Medicine) dua ra nhiéu
cai tién qua trong so vdi 2 phién ban cta chuan ACR-NEMA trudc:
> Chuan DICOM nay 4p dung duoc trong moi trudng mang vi ching ding giao
thirc mang chuén 13 TCP/IP. Chuin ACR-NEMA chi c6 thé ap dung cho mang
point-to-point.
» Chuan DICOM éap dung cho moéi trudng luu trit off-line, DICOM dung cac thiét
bi Iuru trir chudn nhu CD-R, MOD va filesystem luan 1y nhu ISO 9660 va FAT16

. Chudn ACR-NEMA khong ddc ta dinh dang file, thiét bi luu trir vat 1y hay

filesystem luén 1y.

> Chuan DICOM dic ta cac thiét bi y khoa can tuan theo chuan DICOM s& phai
dap tng 1énh va dit liéu nhu thé ndo. Chuan ACR-NEMA bj gi6i han vé truyén
tai dit liéu, DICOM dung khai niém Service Classes dé mé ta ngit nghia 1énh va
dir li¢u di kém.

> DICOM c6 kém dic ta vé yéu cau, quy tic cho cdc nha san xuét thiét bi y khoa
san xudt san pham tuan theo chuan DICOM. Chuian ACR-NEMA dic ta rét it vé
diéu nay.

Hudng phat trién hién thoi: chuan DICOM luén phat trién va do Procedures of
the DICOM Standards Committee quan ly. D& nghi nang cép trong twong lai cta cac
thanh vién trong iy ban DICOM duya trén thong tin tir nhitng ngudi da dung qua chuan
DICOM. Céc ¥ kién dugc xem xét dé dua vao phién ban tiép theo cia DICOM va céc
thay d6i ctia DICOM phai dam bao tuwong thich t6t véi phién ban trude.

2.1.2 Pham vi va linh vuc ung dung cua DICOM

Chuén DICOM ga"ln lién véi thong tin y té. Vi linh vuc nay, no dinh ra su trao
ddi thong tin s gitra cac thiét bj tao anh va hé thong mang thong tin. Do cac thiét bi
tao anh co thé hoat dong tuong tac voi cac thiét bi y té khac, pham vi cua chuin can

thiét phai chong 1én cac khu vyc khac trong thong tin y té.
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Chuan tang cudng kha ning hoat dong tuwong tac cta cac thiét bi tao anh y té bang
cach dinh ra :
> Vi viée truyén thong tin qua mang, chuan dua ra mot bo giao thirc dugc tuan
theo bdi cac thiét bi thich nghi chuén.
> Cu phép va ngit nghia cia 1énh va céc thong tin lién quan duoc trao d6i sir dung
cac giao thuc nay.
> Vi viée truyén tin béng phuong tién trung gian, chuéan dua ra mot bo céac dich vu
ltru trit trung gian, cling nhu Pinh dang file va ciu tra thu muc y té, tao diéu kién
cho viéc truy nhdp thong tin luu trir trén phuong tién trung gian.
> Thong tin duoc sir dung trong tmg dung tuan theo chuan.
2.1.3 Thich nghi DICOM

Mot thanh phin quan trong cua bat cr mot chuin ndo 1a phai dinh nghia
tinh thich nghi v6i no, hay néi cach khac 1 tinh tuan thu nhitng diéu ma chuén dé ra.
Trong nhiéu trudng hop khac nhu chuan DICOM chang han, sy thich nghi 1a hoan toan
tu nguyén, iy ban ctua chuan DICOM khong tao ra bat ctr su ap dat nao. Mac dau vay,
DICOM van c6 mdt phan danh riéng dé quy dinh sy thich nghi.

Moi nha san xudt mudén ching minh thiét bi hay phan mém cua ho thich
nghi voi chuan déu phai dwa ra mot bao céo thich nghi miéu ta mot cach cu thé san
pham cua ho thich nghi v6i chuan nhu thé ndo. Mot bao céo thich nghi duoc tham khao
vo1 mdt DPinh dang do DICOM dé ra, do vay ma vi¢c ddi chiéu cac trinh bay vé thich
nghi tré nén don gian va khoa hoc. Nguoi sir dung va nha san xuét co thé xac dinh xem
tai lidu hai thiét bi tuan theo DICOM c6 thé giao tiép an khép v6i nhau hay khong bang
cach d6i chiéu ban bao céo thich nghi cia hai thiét bi v6i nhau. Nhitng nguoi lam
DICOM c6 thé x4c dinh dugc chinh xac kha ning dong loat hoat dong cua hai tng
dung.

Céc noi dung co ban trong bao cio thich nghi DICOM gom:
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» MO0 hinh thyc thi tng dung: M6 hinh thuc thi (Implementation Model) cta g
dung l1a mot lugc dd don gian thé hién cach ma mot ung dung lién két
vo1 pham vi cyc by trong mot thiét bi duoc dua ra va tir xa thong qua
giao dién DICOM. Vi duy, hoat dong cuc bo co thé tao ra mot ddi tuong
thong tin anh DICOM, con hoat dong tir xa l1a hién thi di tuong do.
> Ngit canh thé hién dugc sitr dung: Bao gdém cl phép triru twong va ct phap
chuyén d6i twong ung. Thuat ngit ca phap triru twong dwoc st dung trong
phan nay vi n6 dugc dinh nghia trong mot chuan qudc té khac ma DICOM tham
chiéu dén. Mot ban bao cdo thich nghi DICOM s& liét ké ca ngit canh thé hién ma
tmg dung dua ra trong thoa thuan ciing nhu khi d3 duoc chap thuan.
> Cach lién két thuc hién: Ban bao céo thich nghi phai miéu ta sy thuc hién lién két
(vi du nhu 1a khi nao tao cac lién két va chip nhan nhiéu lién két) cho ting hoat
dong trong mo hinh. Mot s6 thiét bi nhu thiét bi luu trit trong hé théng PACS
phai dugc hd trg nhiéu lién két néu ching dugc chap nhan.
2.1.4 Muc tiéu cia &nh DICOM

Dinh ra ngir nghia cua 1énh va céc dir liéu lién quan, dua ra céc chuén cho cac
thiét bi tuong tac 1énh va dir liéu véi nhau.

Dinh ra nglr nghia cua dich vu file, dinh dang file va cac thu muc thong tin can
thiét cho truyén tin ngoai tuyén.

Dinh 10 cac yéu cau thich nghi ctia ing dung thuc hién chuén, cu thé mot ban bao
c4o thich nghi phai dinh ra ddy du thong tin dé xac dinh cac chic nang c6 thé dap tmg.

Tao thuan lgi cho hoat dong trong méi truong mang thong tin.

C6 cau tric thuan loi cho phép dap tmg voi cac dich vu méi, vi thé c¢6 thé hd trg
céc ung dung hinh anh y té trong tuong lai.
2.1.5 Cau tric ciia chuan anh DICOM
2.1.5.1 Céc thanh phan cia dinh dang anh DICOM

CAu trac cia DICOM gdm cac thanh phan sau:
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> Thich nghi: Pinh nghia cac nguyén tic thuc thi chuan gdm cic yéu cau thich
nghi va bao céo thich nghi CS (Conformance Statement)

Dinh nghia ddi tugng thong tin IOD (Information Object Definition)
binh nghia 16p dich vu SC (Service Classes)

Ngit nghia va cau trac dit lidu

Tur dién dit liéu

Trao d6i ban tin

HS tro truyén thong mang cho viéc trao doi ban tin

DPinh dang file va luu trir trung gian

So lugc tng dung luu trit trung gian

Chtrc nang luu trir va Dinh dang trung gian cho trao ddi dir liéu
Chtrc nang hién thi chuin muc xam

So lugc an toan

vV V.V V V V V VYV V V V VY

Ngudn anh xa ndi dung.

APPLICATION | File Transfre, Email, HTTP

Upper
Layers PRESENTATION | Data Formatting, Compression, Encryption
(DICOM)

synchronization, Communication,

SESSION Management
TRANSPORT | End to End communication
Lower NETWORK Internetworking
Layers DATA LINK LLC, MAC Ethernet, FDDI,...

PHYSICAL Fiber, Coax, UTP
Hinh 2.1 DICOM va mé hinh tham chiéu OSI

2.1.5.2 Dinh dang file DICOM
GoOm 2 phan 13 header va dir liéu 4nh
» Header

v" Tén va ID cua bénh nhan.
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v" Loai anh y khoa (CT, MR, Audio Recording,...).
v" Kich thudc anh, may sinh anh, ...
Vi du:

Frames: 2 | 794 bytes dau dung dé dinh dang Header DICOM
Mé ta kich thwdre anh va cac théng tin anh

il Kich thuée caa anh:
109x91x2 =19838 byles

MR * m MRI
Hinh 2.2: Thong tin file DICOM
Hinh 1 chi ra rang: 794 bytes dau dung dé dinh dang Header DICOM, mé ta kich
thudc anh va cac thong tin anh. Dé biét duoc kich thude anh ta dya vao thong tin cua
Frames, Rows va Columns trong phan Header. Hinh 2.2 13 vi du v& mot anh MRI véi
s6 Frames, Rows, Columns twong ung dugc chup: 109 x 91 x 2 = 19838 bytes. Nhu

vay ta s€ tinh dugc kich thudc ctua anh.
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Firzt 128 bytes: unuzed by DICOM farmat
Fallowed by the characters 'T",1"'C'.'M'
Thiz preamble iz fallowed by extra information e.q.:

0002,0000.File Meta Elements Group Len: 132
Q002,00071 File Meta Info Wersion: 256
0002,.0010.Transfer Syntax UID: 1.2.840.10003.1.2.1.
1003,0000 | dentifving Group Length: 152
Q003,000 tModality: MR
0003,0070.4Manufacturer: MRIcro

0018,0000 Acquisition Group Length: 28

001 8.0050 Slice Thickness: 2.00

001 8,1020 S aftware Yerzsion: 46\EAN3T
0028.,0000 Image Presentation Group Length: 148
0028,0002.5amples Per Pixel: 1

01028.0004 Photometric Interpretation: MONOCHROME 2.
0028,0008 Mumber of Frames: 2

0023,00710 Rows: 1049

0028,0017 . Columns: 91

0023,00350 Fixel Spacing: 2.0042.00

00238,0100 Bitz Allocated: 8

0023,0101 Bits Stored:; 3

0028.0102 High Bit: 7

0023,0103, Fizel Representation; 0

00281052 Rescale Intercept; 0.00

00281053 Rescale Slope: 0.00332157
FFEDO000 Pizel Data Group Length: 13850
FFEQLO0T0 Pixel Data 19338

Hinh 2.3: Mt s6 trwong ciia anh DICOM

» Dir li¢u anh

v

N N N N N N N R R

Anh nén (bitmap) hodc anh chua nén tir (jpeg, gif, ...).

Dinh nghia ddi tuong thong tin IOD (Information Object Definition).
binh nghia 16p dich vu SC (Service Classes).

Ngit nghia va céu tric dit liéu.

Tur dién dit ligu.

Trao d6i ban tin.

HJ trg truyén thong mang cho viéc trao doi ban tin.

Khuodn dang file va luu trir trung gian.

So lugce tng dung luu trir trung gian.

Chtrc nang luu trir va khudn dang trung gian cho trao d6i dit liéu.

Churc nang hién thi chuan muac xam.
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v" So luge an toan.
v' Ngudn anh xa ndi dung.
2.1.5.3 Khuon dang file DICOM
Thong tin dau file (Header): Bao
gom cac dinh danh bo dit liéu dugc dua
vao file. N6 bat dau boi 128 byte file
Preamble (tit ca dugc dua vé 00H), sau d6
4 byte ki ty “DICM”, tiép theo 1a cac thanh
phan dir liéu dau file. Cac thanh phéan dit
lidu dau file nay 13 bit budc ddi voi moi file
DICOM. Céac thanh phan dir liéu nay c6
nhan dang (0002, xxxx), dugc ma hoa theo
¢l phap chuyén doi VR 4n va Little Endian.
Bo dir liéu: Mai file chi chira mot bo
dir liéu thé hién mot SOP cu thé va duy nhat

lién quan d&én mot 16p SOP don va 10D

Freamble
Header
Prefix
Data Element
Data Element
Data Element
Data Set

Data Element

Data Element

Data Elerment

Hinh 2.4: Ciu truc file DICOM

tuong Gng. Mot file c6 thé chtra nhiéu hinh anh khi cac IOD dugc xac dinh mang nhiéu

khung. Cua phap chuyén d6i dugc st dung dé mi héa bo dir liéu dugc xac dinh

duy nhat théng qua UID ct phap chuyén d6i trong thong tin dau file DICOM.

Théng tin quan 1y file : Khuon dang file DICOM khong bao gdbm théng tin quan

ly file dé tranh sy trung lap véi chirc ning lién quan & 16p khuon dang trung gian. Néu

can thiét vai mot so luoc ung dung DICOM cho trudc, cac thong tin sau sé dugc dua ra

bd1 mot 16p khuon dang trung gian :
» Dinh danh s¢ hiru ndi dung file.
» Thong tin truy cap (ngay gio tao).
> Diéu khién truy cap file ing dung.

> Diéu khién truy cip phuong tién trung gian vat Iy (bao vé ghi ...)



17

Khuon dang file DICOM an toan: Mot file DICOM an toan 1a mét file DICOM
duogc ma hoéa voi mdt cu phdp ban tin mat ma dugce dinh nghia trong RFC2630. Phu
thudc vao thuat toan mat ma str dung, mot file DICOM an toan c6 thé c6 cac thudc tinh
an toan sau :

» Bao mat dir liéu.

> Xac nhan ngudn gdc dir lidu.

» Tinh toan ven dir liéu.
Céu triic can ban cua file DICOM la Data Set.
Data Set

Data Element Data Element Data Element Data Element
EEERER

Data Element
< A

Tag VR Value Length ~ Value Field

L optional field

Hinh 2.5: Céu tao Data Set

Cac khai niém trong DICOM:

Khai niém Y nghia
Data Set La tap hop nhiéu Data Element trong mot file
DICOM.
Data Element La mot don vi thong tin trong DICOM file. Date

Element chira mot thong tin ddy du. Cac field trong

Data Element c6 nhiém vu dac ta dﬁy dt mot thong
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tin, ddc ta bao gom: y nghia, gia tri1, chi€u dai cua tin

va dinh dang dir li¢u cua tin.

Tag

La 2 s6 nguyén khong dau, mdi s6 16 bit. Cap so
nguyén nady xac dinh y nghia cua Data Element nhu
tén bénh nhan, chiéu cao cta anh, sb bit mau, ... Mot
s6 xac dinh Group Number va s6 kia xac dinh
Element Number.

Giéa tri cia Group Number va Element Number
cho biét Data Element néi lén thong tin nao. Céc
thong tin (Data Element) cung lién quan dén mot

nhom ngir nghia s€ c6 chung s6 Group Number.

VR (Value Representation)

Day la field tuy chon, tuy vao gid tri cua
Transfer Syntax ma VR c6 mat trong Data Element
hay khong.

Gia tri ciia VR cho biét kiéu dit li¢u va dinh

dang gié tri ciia Data Element.

VM (Value Multiplicity)

Cho biét s6 luong Value cia Value Field néu
Value Field c6 nhiéu gia tri.

Néu s lugng Value khong xac dinh, VM s& c6
dang “a-b” véi a sb gia tri Value nho nhat va b 13 s
Value 16n nhét c6 thé c6 cua Data Element.

VD: VM = “6-10” : Value Field c6 it nhét 13 6
gi4 tri va nhiéu nhat 1a 10 gia tri.

Data Element v&i Value Field c6 nhiéu gia trj s&

= Véi chudi ki ty, dung ki tu SCh (°\*) lam
ki tu phan cach.
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= V6i gia tri nhi phan, khong co ki tu

phéan cach.

Value Length

La mot s6 nguyén khong dau, co do dai 1a 16
hay 32 bit. Gia tri ciia Value Length cho biét do 16n
(tinh theo byte) cua field Value Field (khong phai la
do 16n cua toan by Data Element).

Gia tri cua Value Length 1a FFFFFFFFh (32 bit)
ham ¥ khong xac dinh duoc chiéu dai (Undefined
Length).

Value Field

La ndi dung thong tin (Data Element). Kicu dir
liéu cua field nay do VR quy dinh va dd 16n (tinh
theo byte) nim trong Value Length.

Transfer Syntax

Transfer Syntax 1a cic quy udc dinh dang dir
ligu. Gia tri cua Transfer Syntax cho biét cach dit liéu
duoc dinh dang va ma hoa trong DICOM dong thoi
cling cho biét VR s& co ton tai trong Data Element
hay khong.

Mic dinh ban dau, Transfer Syntax cua file
DICOM la Explicit VR Little Endian Transfer
Syntax.

Information Object
Definition (IOD)

10D dai dién cho mét ddi tuong chira thong tin
va d6i twong nay c6 ton tai trong thé gisi thuc. Thong
tin ctia d6i tugng 10D 1a thong tin ctia doi tuong trong
thé gi6i thyc.
Cé 2 loai 10OD:
= Composite 10D: 1a IOD dai dién cho
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nhiing phan khac nhau cta cac doi twong khac
nhau trong thé giéi thuc.
= Normalized I0D: 13 IOD cho duy nhét

mot ddi trong trong thé gisi thuc.

Lép Service-Object Pair Lop SOP duogc tao ra khi ghép mot 10D véi
(SOP) DIMSE Service danh cho IOD @d6.
Co 2 loai 16p SOP:

= L&p Normalized SOP: duogc tao ra khi
ghép Normalized 10D véi cac dich vu DIMSE-
N.

= Lép Composite SOP: dugc tao ra khi
ghép Composite IOD voi cac dich vu DIMSE-
C.

Thir ty cua chudi byte: mot gid tri s& dugc luu thanh mot hay nhiéu byte trong
file. C6 2 quy udc quy dinh thir tyr xuat hién ctia cac byte ciia mot gia tri nao d6 trong

file DICOM.

Little Endian D6i v6i s6 nhi phan gom nhiéu byte thi byte c6 trong so
thap nhét (Least Significant Byte) s& nam trudc, nhitng byte
con lai ¢6 trong s6 ting dan nam tiép sau do.

Déi véi chudi ki tu, cac ki tw s& ndm theo thir ty xuét hi¢n

trong chudi (tir trai sang phai).

Big Endian Péi voi s6 nhi phan gom nhiéu byte thi byte c6 trong s6
16n nhit (Most Significant Byte) s& nam trude, nhimng byte con
lai c6 trong s6 giam dan nam tiép sau do.

Do1 véi chuodi ki tu, cac ki tu s€ nam theo thur tu xuat hién
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trong chudi (tir trai sang phai).

2.1.6 Giao thirc DICOM

Céc tng dung DICOM (xem, xtr Iy va quan 1y anh DICOM) giao tiép thong tin
v6i nhau qua cac dich vu DICOM va st dung giao thitc DICOM d¢é truyén tai thong
tin. Giao thic DICOM duya trén TCP/IP dé truyén tai dir licu.

Kién trac ciia giao thirc DICOM.

Medical Imaging Application

DICOM Application Message Exchange

’——b

ll.lapper 4 DICOM h
yer Upper Layer
Service
Boundary Prc:ftocol
or
TCP/IP
.

TCP/IP
Network

Hinh 2.6:Kién tric ciia giao thic DICOM
Ca 2 dich vu Association va DIMSE (tang DICOM Application Message

Exchange) truyén tai dit liéu déu thong qua dich vu Upper Layer. Dich vu Upper Layer

s& dua thong tin tir trén tng dung truyén qua mang theo giao thirc TCP/IP va nguoc lai.
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Co 2 dich vu DICOM:

» Dich vu Association

» Dich vu DIMSE (DICOM Message Service Element).
2.1.6.1 DICOM Message

Thong tin truyén tai qua mang DICOM la DICOM Message. Hinh dudi 14 céu
tric tong quat cia DICOM Message.

Hinh 2.7: Céu triic DICOM Message
DICOM Message do Command Set va Data Set hop thanh. Command Set dung

dé chi dinh 1énh, thao tac s& 1am trén hay lam cing v&i Data Set. D I C¢
Cac Command Element trong Command Set nam theo thr ty tdng dan cia Tag

trong Command Element. Thur tu ctia byte trong Command Set 1a Little Endian, nhiing

Command Element ndo can c6 trong Command Set s& do giao thirc DIMS@Qmma nd S

Céc field trong Command Element.

Tén field Mo ta

Tag Mot cap so nguyén khong dau, mdi so 16 bit dé xac dinh

Group Number va Element Number.

Value Length La s6 nguyén khong dau 32 bit cho biét chiéu dai (tinh theo

byte) cua Value Field. Gia tri chi ap dung cho Value Field,

Command
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khong bao gom chiéu dai cua Tag va Value Length.

Value Field Value Field chtra gid tri cia Command Element. Kiéu di
liu cua Value Field cho VR quy dinh. Dung Command
Dictionary dé biét mdi Tag trong Command Element s& dung VR
nao.

Néu Value Field c6 nhiéu gia tri, dung Command

Dictionary dé xem VM cho Tag.

Bang 2.2 Cac truong trong Command Element
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2.1.6.2 Dich vu DICOM

DICOM Application

Service Class

- Study Management - Storage

- Patient Image Management - Print

- Result Management - Query/Retrieve

Information Object
Normalized Composite
- Patient - CT image
- Study - MR image
- Visit - CR image
\_ /
e

DIMSE Services and Association Services

DICOM Upper Layer Service
(DICOM Upper Layer Protocol for TCP/IP)

Hinh 2.8: M6 hinh dich vu DICOM .
Céc ung dung DICOM giao ti€p va hoat dong trong moéi truong mang déu thong

qua cac dich vu DICOM. Mbi dich vu DICOM phuc vu cho mdt cong viéc cu thé.

Khi trng dung DICOM trao ddi dix liéu qua mang thi can s dung dich vu tuong
ung, chuong trinh cung c?ip mdt dich vu DICOM cu thé goi la Service Provider. Ung
dung DICOM trao d6i dit liéu voi Service Provider dé 1iy thong tin hay yéu cau thuc

hién mot cong viéc cu thé. Service Provider cé thé tu thyc hién yéu cau tir ing dung
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DICOM hay gtri yéu cau cho mot Service Provider khac, luc ddy Service Provider giri
yéu cau dong vai tro 1a mot tng dung DICOM binh thudng.
Chuan DICOM dic ta giao tiép mang théng qua 2 16p dich vu:
» Dich vu DIMSE va Association: trng dung DICOM trao ddi dit lidu truc tiép
v6i 16p nay.
» Dich vu Upper Layer.
2.1.6.2.a Dich vu Asscociation
Trude khi dung dich vy DIMSE dé truyén tai dir liéu, img dung DICOM can
dugc cung cap thong tin ban dau nhu Transfer Syntax dung trong luc truyén, tén tmg
dung DICOM s& giao tiép, nhitng thong tin nay dugc cung cdp qua dich vu
Association, dich vu nay s& cung cap cac thong tin can thiét trude khi truyén dir liéu.
Mot Association giira timg dung DICOM s& gitp 2 bén biét cac thong tin ban dau trudc
khi truyén dit liéu. Khi truyén dit liéu di, ca bén truyén va bén nhan déu cung cip
Application Association Information trong request primitive va response primitive.
Dich vu Association di cung véi dich vy DIMSE 1a dich vu & muc téng quat so
v6i cac dich vu Association do Upper Layer cung cip. Tai mic nay dich vu
Association s dung dich vu A-ASSOCIATE cua Upper Layer.
Dich vu Association s& tao mdt association cho 2 ung dung DICOM dé bat dau
st dung céc dich vu DIMSE.
Céc thong tin dich vu Association can phai co:
> Application context.
» Céc yéu cau vé presentation va session.
» Thong tin vé ung dung DICOM st dung dich vu.
» Application Association Information.
2.1.6.2.b Dich vu DIMSE
Céc dich vu DICOM duogc st dung dé truyén doi tuong bén trong thiét bj va cho

biét thiét bj thuc hién mot dich vu cho ddi twong vi du nhu dich vy luu trit, dich vu
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hién thi... Mot 16p dich vu dugc xay dung trén mot tap cac dich vu truyén thong
DICOM duogc goi 1a DIMSE (DICOM Message Service Elements).
Dich vu DIMSE h$ tr 2 loai dich vu:
» Dich vu loai Notification: cho phép trng dung DICOM thong bao cho tng dung
khac biét vé mét su kién hay su thay doi trang thai.
» Dich vu loai Operation: cho phép tng dung DICOM yéu cdu ng dung
DICOM khéc thuc hién mdt cong viée trén ddi tuong SOP ma ung dung nay

dang quan ly.

Dich vu DIMSE duoc chia lam 2 nhom:
» Dich vu DIMSE-N: dich vu nay chi thao tac trén dbi tuong Normalized SOP.

» Dich vu DIMSE-C: dich vu nay chi thao tac trén dbi tuong Composite SOP.

Cac dich vu DIMSE:
Dich vu Nhom Loai dich vu
C-STORE DIMSE-C Operation
C-GET DIMSE-C Operation
C-MOVE DIMSE-C Operation
C-FIND DIMSE-C Operation
C-ECHO DIMSE-C Operation
N-EVENT-REPORT DIMSE-N Notification
N-GET DIMSE-N Operation
N-SET DIMSE-N Operation
N-ACTION DIMSE-N Operation
N-CREATE DIMSE-N Operation
N-DELETE DIMSE-N Operation

Bang 2.3: Cac dich vu DIMSE

Cong vi¢e cua cac loai dich vu

Tén Cong viéc 7 ‘
C-STORE Ung dung DICOM goi dich vu nay dé yéu cau luu
trit d6i twong Composite SOP.
C-GET Ung dung DICOM goi dich vu ndy khi mu6n dua

mot hay nhiéu ddi twong Composite SOP va nhan két
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qua thyc hién.

C-MOVE Ung dung DICOM goi dich vu nay dé di chuyén
mot hay nhiéu ddi twong Composite SOP dén tmg dung
khac.

C-FIND Ung dung DICOM goi dich vu ndy dé lay vé danh

sach cac Attribute ciia SOP (hién c6 trén Service
Provider hay noi khic ma Service Provider quan 1Y) co

gia tri phtl hop véi yéu cdu cua Gng dung.

C-ECHO Ung dung DICOM goi dich vu nay khi can xéac
thuc lién lac vo1 ing dung DICOM khac.
N-EVENT-REPORT Ung dung DICOM dung dich vu niy dé ghi nhan

su kién vé ddi tugng SOP. Dich vu nay 1a dich vu can

xac nhan va phai c6 response tra ve.

N-GET Dich vu cho phép tng dung DICOM yéu cau lay
vé thong tin tir mot timg dung DICOM khac.

N-SET Ung dung DICOM dung dich vu nay dé yéu cau
chinh stra thong tin hién c6 trén g dung khéc.

N-ACTION Dich vu nay cho tmg dung DICOM yéu cau tng
dung DICOM khac thyuc hién thao tac nao do.

N-CREATE Dich vu ndy cho tmg dung DICOM tao mét dbi

tuong SOP trén ung dung khac.

N-DELETE Dich vu nay cho tmg dung DICOM x6a mét dbi
tuong SOP trén ung dung khac.

Bang 2.4: Cac phuong thirc cua dich vu
Tung loai dich vu DIMSE c6 tham ) truyén va thu tuc hoat dong khac nhau. Cac
tham s va thong tin khac déu truyén theo ciu tric DICOM Message.
2.1.6.2.c Giao thirc DICOM Upper Layer véi TCP/IP
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Céc dich vu Upper Layer dugc st dung béi 2 dich vy & mure trén 1a Association
va DIMSE. Upper Layer chiu trach nhi¢m dua thong tin tir nhitng dich vu trén thanh
cac chudi byte dé truyén qua mang va nhan chudi byte tir mang, sau d6 dong géi thanh
thong tin truyén cho dich vu trén.

Céc dich vu Upper Layer cung cap:

A-ASSOCIATE

Thiét 1ap mot association giira hai tmg dung DICOM théng qua cic message A-
ASSOCIATE request, A-ASSOCIATE indication, A-ASSOCIATE response va A-
ASSOCIATE confirmation.

Requestor Acceptor

DICOM UL
A-ASSOCIATE Service Provider

request \’

X, A-ASSOCIATE

indication

A-ASSOCIATE

"/’”’ response
A-ASSOCIATE ‘,,,J/”f

confirmation
(SAP) (SAP)

Hinh 2.9: Minh hoa thiét lap association giira 2 Wng dung DICOM
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A-RELEASE

Khi mot trong 2 bén mudn huy association thi s& dung dich vu nay dé hity bo
association gitta hai rng dung DICOM théng qua cac message A-RELEASE request,
A-RELEASE indication, A-RELEASE response va A-RELEASE confirmation.

Ca hai ing dung DICOM déu chip nhéan hay bo association dé giai phong tai nguyén.

Requestor Acceptor

DICOM UL
A-RELEASE Service Provider

request x*
x’ A-RELEASE

indication

A-RELEASE

Q’”/ response
ARELEASE o —

confirmation
(SAP) (SAP)
Hinh 2.10: Minh hga huy bé association giira 2 ing dung DICOM

A-ABORT

Ung dung DICOM can ngat dot ngdt association voi phia bén kia. Dich vu nay
khong can phai xac nhan lai két qua thyc hién.

Tuy nhién, yéu cau indication tir tng dung DICOM khong dam béo 1a s& dén
v6i tng dung kia. Trong nhitng trudng hop nhu vay, ca hai tng dung déu biét ring
association da bi ngét. Viéc ngat duoc thuc hién thong qua cac message A-ABORT

request va A-ABORT indication.

DICOM UL
A-ABORT Service Provider

request X’

A-ABORT
indication

(SAP) (SAP)
Hinh 2.11: Minh hoa ngit ddt ngét association giira 2 Wing dung DICOM
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A-P-ABORT

Service Provider phat tin hiéu ngat association ngay ma khong doi mot trong hai
tmg dung DICOM yéu cau ngit. Ly do cta viéc ngit 13 do c¢6 cac dich vu khac gip
truc trac & 16p Presentation hay 16p trén.

Viéc ngat dot ngot sé giy mat thong tin dang truyén.

DICOM UL
Service Provider

A-P-ABORT / ) AP-ABORT
indication indication

(SAP) (SAP)

Hinh 2.12: Minh hoa ngit association véi yéu ciu ngit tir Service Provicer

P-DATA

Ung dung DICOM dung dich vu niy dé trao doi thong tin v&i nhau (truyén tai
DICOM Message). Mot association cho phép truyén va nhin P-DATA request
primitive, P-DATA indication primitive dong thoi.

Dich vu DIMSE dugc stir dung trong dich vu nay.

DICOM UL
P-DATA Service Provider

request X}

P-DATA
indication
(SAP) (SAP)

Hinh 2.13: Minh hoa truyén tii dir li¢u dua trén association da thiét
l1ap giira 2 irng dung

Céc dich vu Upper Layer dung giao thitc TCP va truyén / nhan di liéu tai port
104 (1a port chudn cho giao thirc DICOM).
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Pinh dang ciia mot don vi thong tin giao tiép giita 2 peer trong giao thirc Upper

Layer 1a PDU (Protocol Data Unit). PDU duoc tao tir cac field c¢6 kich thudc ¢b dinh

va céc field tiiy chon, nhitng field tiy chon s& chira mot hay nhiéu item hay sub-item .

C6 7 loai PDU trong giao thiee DICOM Upper Layer:

V V V V V V V

A-ASSOCIATE-RQ PDU.
A-ASSOCIATE-AC PDU.
A-ASSOCIATE-RJ PDU.
P-DATA-TF PDU.
A-RELEASE-RQ PDU.
A-RELEASE-RP PDU.
A-ABORT PDU.

Chi c6 header cuia PDU 1a c¢6 thtr tu byte Big Endian con dinh dang fragment cua

PDV (Presentation Data Values) message trong P-DATA-TF PDU la tuan theo gia tri

cua Transfer Syntax.

binh dang cuia PDU c¢6 dac ta nhu sau:

>

>

Kiéu ctia PDU do mot hay nhiéu byte chi dinh véi byte dau tién co sb thir ty
thap nhét.

MG&i byte trong PDU ¢6 8 bit danh s tir 0-7 véi bit 0 13 bit c6 trong s thap.
Nhiing byte lién tuc ding biéu dién s6 nhi phan, byte c6 sé thi ty thap thi co
trong s 16n.

Byte ¢6 s6 thir t thap nhat s& duoc truyén dau tién trong ludng truyén dir licu.

Sau day la cAu trac cua cac PDU, dd 16n mdi field tinh theo byte, cac 6 mau sam

1a dung dé du trit.
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PDU A-ASSOCIATE-RQ va PDU A-ASSOCIATE-AC

A B B

Hinh 2.14: PDU A-ASSOCIATE-RQ va PDU A-ASSOCIATE-AC

Variable Field (1) gdm cac Item con sau:

» Application Context Item: chi mot item.

> Presentation CofIfem: mot hay nhiR[Déh. Protocol
» User Info Item: dhy p@t item. Length Version

N

Application Context Item

B HEN BN

Presentation Context Item

Variable Field (2) gdm cac Item con sau

User Info Item

q

m

> Abstract Syntax Item: chi mét item trén mdi RQ, khong c6 item nay trong

AC.

balled (
“ntity
Title

16

ltem
Type

lterr
Leng!



33

» Transfer Syntax Item: mot hay nhiéu item trong RQ, chi mot item trong AC.

Abstract Syntax Item
Transfer Syntax Item Ite m
Variable Field (3) gdm cac Item con sau Type

=  Maximum Length Item.

Maximum Length Item

PDU A-ASSOCIATE-RJ PDU, PDU A-RELEASE-RQ, PDU A-RELEASE-RP
PDU va PDU A-ABORT

lte

Hinh 2.15: PDU A-ASSOCIATE-RJ PDU, PDU A- 1
RELEASE-RQ, PDU A-RELEASE-RP PDU va PDU A-
ABORT

(*): tiy thudc vao PDU cu thé ma field nay s& dung hay dé du trix

Htem

L¢

L¢



34

P-DATA-TF PDU

Hinh 2.16: P-DATA-TF PDU

Variable Field (4) 1a cic DICOM Message.

it Presentation Presentation-data-Values (PDV)
Leﬁgrrth Context DICOM message
ID Command or Data Set Information
4 . FPDU PDU
Presentation Data Value ite;l-ype Len gth
2.2 H¢ thong PACS 1 1 4

2.2.1 Lich sir hinh thanh va phat trién

Trong thuc té, qua trinh kham bénh thong qua hinh anh cén rat it cac dit liéu dudi
dang vin ban. Vi thé viéc xtr 1y, luu trit, phan phdi va hién thi cac dit liéu dudi dang
hinh anh déng vai trd rat quan trong. Tir cac yéu cau ndy da dua dén su ra doi ciia mot
hé théng nhdm muc dich thu nhan va luu trir anh tr cac thiét bi tao anh gém anh CT,
MRYI, ... va thyc hién viéc phan phdi anh théng qua hé thdng truyén thong phuc vu cho
viéc chan doan, diéu tri va cham soc bénh nhan. Hé théng do chinh 1a hé théng lvu triv
va truyén thong anh (PACS — Picture Archiving and Communication System).[4]

Khai niém PACS duoc thao luan l1an dau tién 1a trong cudc gap cua cac bac si xét
nghiém vao nam 1982. R4t nhiéu nguoi da ghi nhan sy ra doi cua PACS, nhu 1a tién si
Andre Duerinckx, tién si Samuel Dwyer hay tién si Harold Glass... Trong giai doan

dau phat trién, do su han ché cua cong ngh¢ nén hé théng PACS bdc 16 nhiéu yéu kém
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trong viéc lién két cac thanh phén hoat dong chung, dinh tuyén, quan ly 16i, mo rong hé
thong. ..

Tu nam 1990, véi1 sy phat trién manh mé& ctua khoa hoc cong nghé, hé¢ théng
PACS di phat trién rong khip va ngay cang trd nén hoan thién. Bat dau tir khu vuc Béc
M§, PACS duoc nghién ciru va phét trién dudi sy hd trg cta chinh phil va cac nha san
xuét. Sau do, PACS di duoc déy manh tai Chau Au va Nhat Ban. Hién nay, hé théng
PACS da dugc tng dung rdng rai, vi du nhu & My, 33% bénh vién c6 cai dat hé théng
PACS, va 32% khac c6 ké hoach trién khai hé théng PACS trong co sé cia minh (theo
bao cdo thuong nién nam 2005 cua Healthcare Information and Management Systems
Society). Nhiéu cong ty phin mém cua Trung Qudc cling dd nghién ctru trién khai hang
loat giai phap nhim t6 chirc hé thong luu trit va truyén anh.

Viét Nam ciing da bat dau c6 nhing nghién ctru vé y té tir xa (Telemedicine) ndi
chung ciing nhu hé théng PACS noi riéng. Rat nhiéu dy 4n lién quan dén linh vuc y té
da duoc trién khai nhu 1a: du 4n “Bénh vién vé tinh cua Bénh vién Viét Buc” d3 duoc
Nha nudc vaBO Y té phé duyét tir nam 2003 dén nam 2007, du 4n “Y hoc tir xa” cia
Bo Quéc phong dang trién khai tai Bénh vién Trung wong quan doi 108 (Ha Noi) va
Quan y vién 175 (H6 Chi Minh).

Nhiéu don vi, cong ty ciia Viét Nam dang xdy dung cac san phdm phin mém
trong linh vuc chiam soc y té. Cac ky su phét trién phan mém SaigonTech dang trong
qua trinh hoan tat Hé théng thong tin va luu trir hinh anh PACS. Hé théng PACS da
duoc xay dung trén kién tric 3 16p (Web, xt 1y, dir liéu), vdi cac thanh phan mang, thir
nghiém va phat trién. Ngoai ra SaigonTech dang trong giai doan thiét ké Bénh an dién
tit (EMR — Electronic Medical Record) cho gidi phap bénh vién dién ti.

2.2.2 Kién tric ciia hé thong PACS

Hé théng PACS luu trit hinh anh va dir liéu thu thap dugc va tuong tac vdi hé

thdng con trong cling mang. PACS c6 thé chi don gian 1a mot may lay anh véi co sé di

liu nho hay hé thdng quan tri anh trong y khoa phuc tap dé tir d6 cac may tram 1y anh
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vé va xur li. Hién nay, hau hét hé thong PACS phat trién theo hé thong kién trac mo
theo d6 1a viéc truyén thong hinh anh, dinh dang anh va quan li anh theo chuin
DICOM.

Nguoi str dung dung cac may tram dé hién thi hinh anh nhu 1a mét giao tiép chinh
cho viéc truy cép hinh anh trén hé théng PACS. Tur cac may tram hién thi hinh anh d6,
ngudi st dung co thé chan doan, xem xét, phan tich. Cac chuyén gia vé nganh X-
Quang st dung cac may tram chuén doan nhu 1a mot cong cu chinh, may tram chuéan
doan c6 phan ctmg manh trong viéc xr 1i nhu can phai c6 man hinh v6i do phan giai
cao, may tinh manh véi by nho 16n va tde do CPU nhanh... cac phﬁn mém duoc thiét
ké cho viéc quan i nhidu cac may mdy iy anh (nhu may chup x-quang, chup cit 16p),
giao tiép hinh anh giita chung v6i nhau (thuong 1 sir dung dich vu DICOM), xem xét
anh, hién thi anh dong, xtr i anh va quan li ludng coéng viéc ctia bénh nhan va nhiing
thong tin c6 lién quan.

Trong PACS diéu tri bénh, dnh dugc thu thap tir cic may lay anh dung trong y
khoa (modality) rdi guri t6i may chu PACS thong qua DICOM gateway sau d6 duoc

dua t61 may tram chan doan véi dich vu truyén thong DICOM.
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O O O “— Modalities

. Acquisition
| | | | Gateways

PACS Image
Server Database

- Display
<— Workstations

Hinh 2.17: M6 hinh PACS

Hé théng luu trit va truyén thong anh PACS gom co cac thanh phan chinh:
> Co6ng nhan anh va dir liéu.

> May chu luu trit va diéu khién PACS.

» May chu trng dung, may chu web.

> May tram hién thi.

> Hé thong mang.
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: May chu luu trit
Thiét bi Céng va diéu khién

May chu May chu
ung dung Web

Hinh 2.18: Ciu tric hé thong PACS
2.2.2.1 Cong nhén anh va dir liéu
Day 13 bd phan rat quan trong vi:

> Cac thiét bi tao anh khong thudc vé hé théng PACS. Cac nha san xuét cung
cap cac thiét bi khac nhau, tuy phai tuan theo chuan DICOM, nhung c6 thé
s& c6 nhitng phan khac biét nhau.

> Céng nhan anh luén hoat dong cham hon so vdi cac by phan khac trong hé
thong.

> Anh va dir liéu bénh nhan 13y tir thiét bi thinh thoang c6 chtra nhiing dinh
dang khong dugc hé théng PACS hd tro.

Vi thé, may tinh cong nhan anh tich hop nhiéu chuong trinh phan mém dé thuc
hién viéc thu nhan anh tir cac thiét bi tao anh hodc cac module PACS khac, chuyén
d6i thanh chuan DICOM sir dung trong hé théng PACS va goi dén méy chu luu
trit va diéu khién PACS.

Céc dic diém cua may tinh céng nhan anh va dir liéu:
» Duy tri toan ven dir liéu anh tir cac thiét bi tao anh truyén dén
> Trong sudt dbi voi nguoi dung va ty dong hoa viéc nhan anh va luu trir anh.
> Phan phéi anh dén may chu luu tri.

Céc kho khan trong viéc xay dung mdt céng thu nhan anh va dir liéu:

> Cong thu nhan anh va dit liéu phai giao tiép voi nhiéu thiét bi tao anh va cac
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module PACS khéac nhau. Do d6, giao thic két ndi 13 rat phirc tap vi cac thiét
bi, module c¢6 dinh dang anh, giao thirc truyén khac nhau va phu thudc vao nha
san xuat.

» Mot céng thu nhan anh va dir li¢u 1y tudng phai ty dong hoa hoan toan dé hé
thng hoat dong tot va giam thiéu 16i.

> Chi phi thiét ké.

Thong thuong, cong thu nhan anh va dir liéu thuc hién qua 4 budc chinh: nhin

anh, dinh dang anh, guri anh va xo6a anh.

. K} L 1
Mhén anh |—— Luwuanh |
i

Hda anh

&
[
£

Hinh 2.19: So dd hoat dong ciia cong nhin anh
Céc tién trinh tai may tinh cong nhan anh:

> Tién trinh 1: kiém tra xem c6 1énh goi tir cong DICOM PACS hay khong?

> Tién trinh 2: Néu nhan dugc 1énh, né kich hoat tién trinh 2 1a kiém tra djnh

dang DICOM va luu thong tin vao may tinh céng nhan anh.

> Tién trinh 3: dua file nhan dugc vao hang doi dé dua t6i bd diéu khién

PACS d¢ luu trit.
2.2.2.2 My chii lwu trir va diéu khién PACS

May chu luu trir va didu khién PACS 14 trung tdm cta hé théng PACS.

Bo phan diéu khién (PACS Controller) bao gdm kién triic phan ctng va phan
mém thuc hién qua trinh trao doi thong tin vd1 cdc bd phan khac, cu thé 1a nhan
anh tir may tinh cong nhan anh va truyén dén tram hién thi anh.

Con hé théng luu trit anh thyc hién viée luu trir thong tin hinh anh vé1 cac muc

d6 vé thoi gian (ngan han, trung binh, hay dai han).
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Anh va dir liéu nhan duogc tir cac céng nhan anh va dir li€u khac nhau s€ duogc
xép vao trong dia tir ciia server luu trit va duoc x6a di khi dd hét muc dich sir dung
(bénh nhan di xuét vién hodc chuyén qua khoa khac) hay anh dugc luu trir qua lau
50 v6i khi thyc hién viéc chan doan, diéu tri.
2.2.2.3 Tram hién thi

Tram hién thi 13 thanh phan cubi cung trong mot hé théng PACS. Tai ddy, cac
anh cua bénh nhan va thong tin lién quan s€ duogc hién thi dé thuc hién cong viéc
chan doan va goi két qua dén hé théng HIS/RIS dé luu trit.

Cac thanh ph?ln co ban cua tram hién thi gém: may chu, bang mach video, man
hinh hién thi, va bo nhé cuc bo.

Anh khi duoc goi dén s& dugc luu trong bang mach video. Néu b nhd trong
bang mach khong luu triv hét s& luu tam sang by nhd cuc b). Sau do, may chu s¢€
diéu khién qua trinh truyén dir liéu tir bang mach video dén man hinh dé hién thi
anh.
2.2.2.4 Hé thong mang

Giao thuc truyén tai trong mang nén theo dung chuéan, vi du nhu TCP/IP hay
giao thiuc truyén thong DICOM (mirc cao hon ctia TCP/IP). Viéc phan bd duong
truyén va bang thong trong hé théng mang can duoc tinh toan k¥ ludng. Vi du nhu
duong truyén két ndi tir cong nhan anh va dir liéu dén may chu luu trir khong can
tdc d6 cao, vi tién trinh thu nhan anh khong doi hoi thoi gian truy xut dit liéu nhanh.
Nguoc lai, két ndi tr may tram hién thi dén may chu luu triv can phai dugc uu tién
tdc do cao.

2.2.3 Cac yéu cau trong thiét ké hé thong PACS

Khi thiét ké mang PACS chung ta phai xem xét bon yéu cau sau:

> Tiéu chuin ho4 hé théng.

> Kién triic mé cua hé thong.

> D0 tin ciy cua hé thong.
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> Tinhbao mat ctia hé thong.
2.2.3.1 Tiéu chuin héa hé thong

Nguyén tic dau tién trong viéc thiét ké kién trac cho hé théng PACS d6 1a viéc
st dung t6i da cac chudn cong nghiép hién tai dé phu hop véi toan bo so dd thiét ké
ciia PACS, ciing c6 nghia 1a toi thiéu hoa viéc thiét ké phan mém cho ngudi sir
dung. Hon nita, viéc st dung ca tiéu chun phan cimg ciing nhu tiéu chuan phan
mém sé& lam ting kha niang nang cip thay d6i cho hé thong.

Str dung t6i da cic chuan cong nghiép da c6 nhu 13 hé diéu hanh Unix,
Windows, giao thirc truyén thong TCP/IP, hé quan tri co s& dit liéu SQL, Oracle, dinh
dang dir liéu hinh anh DICOM, ding dang dir liéu chit viét HL7, ngdn ngit lap trinh
Visual Basic.NET, C#.Net, C++.Net, java.Net...

Vi¢e str dung céc chuan dé thuc thi cho PACS sé& dem lai nhiéu thuan loi nhu
la viéc thi hanh cac thanh phén va cac module cua PACS s€ don gian hon, viéc van
hanh bao dudng, tim hiéu hé thong ciing dé dang hon. Hon nita, viéc xac dinh hoat
dong cua PACS s& 1am giam thiéu sy méd hod mdy tinh du thira, do d6 d& dang hon
cho viéc Debug va tim kiém thong tin.

Trong cac chuan cong nghiép néu trén thi chuin DICOM va HL7 1a quan
trong nhét vi ching cung cap truyén thong giita PACS va HIS/RIS, giita cac thiét b
ctia nhitng nha san xuét khac nhau.
2.2.3.2 Kién tric mé ciia hé thong

Néu hai module ctia hé théng PACS trong cung mot bénh vién khong thé
thong tin duoc véi nhau thi ching tré thanh hé théng cach ly, ting module c6
thong tin cta bénh nhan 1a riéng biét. Khi d6 khong thé xay dung dugc hé thong
PACS mé va hé thong bi gidi han.

Do d6, kién tric mé 13 can thiét dé cung cAp mot phuong phép tiéu chuan cho
viéc trao d6i thong tin giita cic hé thong khac nhau. Do coéng nghé may tinh va

truyén thong phat trién rat nhanh nén kién trac dong sé 1a han ché viéc nang cap
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cho hé théng. Vi vay, khi phét trién mot hé thong PACS du 14 ¢& 16n hay c& nho thi
cling luon ludn dam bao d6 14 hé thong mo.

Pé c6 mot hé thong PACS 14 hé théng md né doi hoi cac yéu ciu sau:

> C6 thé truyén dir lidu tir module cua hé théng PACS nidy dén module cia

PACS khéc.

> Dang dit liéu va hinh anh phai sir dung ding chuan.

> Giao thirc may tinh ciing phai 1a giao thirc chuan.
2.2.3.3 Do tin cay

Do tin cay la mot dac diém can duogc chu y vi hé théng PACS c6 rat nhiéu thiét
bi nén xéc suat 18i ctia hé thong 1a rat cao. Hon nita do thong tin bénh vién 1a thong
tin can tirc thoi va chinh xac nén thoi gian chét cua hé théng chi c6 thé nim trong
khoang cho phép.

Céc bién phap ting do tin cdy cta hé thong:

» (o chuong trinh phﬁn mém kiém tra stra 15i phuc hoi, sao luu dit liéu.

> Xay dung hé thong phan cing du phong
2.2.3.4 Bao mat

Pay 1a mot nhan t6 quan trong cua hé thdng, né dam bao tinh riéng tu vé
thong tin ctia bénh nhan. Hé thdng co s& dir liéu phai han ché muc truy cép cho
ting d6i tugng cy thé. Phan 16n cac hé théng quan tri co s& dit liéu phuic tap déu c6
co ché bao mat bing account va password. Ngudi thiét ké hé thong phai dam bao
cho nguoi quan trji mang c6 thé gan cac quyén truy nhap vao co sé dir liéu PACS
cho ting d6i twong nguoi st dung.

Céc vi pham vé vé bao mat dir liéu chu yéu tap trung ¢ cac loai sau:

» Viéc xam pham vé Vit 1y lién quan dén sy bao mat cua phuong tién quan ly

thiét bi.
> Céc vi pham vé thai d6 va sy lam dyung c6 thé dugc giam thiéu bang diéu khién

va account.
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2.2.4 Phan bo va hién thi anh

C6 2 cach dé dua hinh anh cia may chit PACS t6i may tram chan doan:

> Phuong thiic Store-Forward (dich vu truyén théng DICOM Storage): dau tién
anh duoc dua dén va luu trit & may chit PACS, tiép dén 1a chuyén t6i may tram
hién thj véi mot 16 trinh dinh sén.

» Phuong thic Query/Retrieval (dich vu DICOM Query/Retrieval): cac chuyén
gia vé nganh X-quang lay thong tin lich lam viéc tr RIS (Radiology
Information System) hodc PACS sau d6 truy van va tim kiém anh tir may chi
PACS hodc co s& di liéu anh dé hién thi trén may tram cua ho.

Cach phan bd anh theo phuong thic Store-Forward duoc st dung thuong hon
phuong thitc Query/Retrieval trong linh vuc nganh X-quang vé bd phén sinh hoc.
Trong chuyén mén vé bd phan sinh hoc duoc to chire theo tirng nhom dya theo bo phan
sinh hoc nhu: nguc , than kinh hodc thudoc khoa nhi ... Véi phuong thuc
Query/Retrieval thi thich hop nhat cho cac chuyén gia X-quang trong khau giao tiép
v6i may 1ay anh (Modalities). Cac mdy anh duoc chia theo nhom dua trén chirc ning
cia may nhu : CT , MR hoic X-ray. Trong ting linh vuc chuyén mon ma cac may liy
anh sé& sinh ra nhitng hinh anh tuong ty nhau tai cung mét diém déu nay s& gay kho
khin cho may chit PACS trong viéc phan phdi tit ca anh cta cing mot bénh nhan cho
bac si chan doan. Trong truong hop nay rat thich hop cho phwong thiic
Query/Retrieval.

Chtrc nang chinh ctia may tram chan doan 1a hién thi anh va thao tac trén anh két
hop v6i1 viée quan li anh va chirc nang xur li anh. Trong moi truong Windows, nguoi su
dung thao tac anh béng cac thiét bi nhap nhu : chudt va ban phim. Cac thao tac d6 dugc
chuyén thanh cac chudi su kién. Tién trinh hién thi anh c6 thé dugc diéu khién bai mot

chuoi su kién nhu hinh.



44

Graphic User Interface
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Hinh 2.20: Tién trinh hién thi anh

Ki thuat Web

> Su phat trién cta Internet mé ra mot vién canh méi trong van dé truyén thong
dir liéu trén toan thé gidi. Sy phat trién nhanh chéng cia Web 1am mé rong
thém viéc truyén thong trao doi mot luong 16n ngudi st dung. Viée phét trién
nhanh chéng cia WWW 13 cung cAp mot giao tiép chuan cho viéc xem va lién
két dén cAc tai liéu s6 nhu hinh anh, vin ban, Am thanh va anh dong.

> Cac may tram chuan doan, may tram tng dung y khoa, hoic may tram xem anh
O xa thi viéc truyén tai hinh anh véi kich thude tbi wu 1a thuc su can thiét. H¢
théng anh y khoa dua trén méi truong web 1 giai phap hiéu qua nhat cho muc

dich nay bang cach st dung giao thirc HTTP.
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Hinh 2.21: Kién triic hé thong quén Iy 4nh y khoa trong méi truwomg PACS
Ki thuiat Component:

> Viéc phat trién phan mém truyén thong doi héi cac chuong trinh thyc thi phai

duoc bién dich va phy thudc vao chuong trinh. Mdi 14n céc 1ap trinh vién mudn
thay doi cach xir i theo logic khac hodc thém tinh ning méi, ho phai stra d6i va
dich lai chuong trinh. Nén mat kha nhiéu thoi gian, khong toi wu, khong tai sir
dung lai code ... P& giai quyét nhitng van dé d6, ki thuat component 13 hudng
giai quyét trong viéc phat trién phan mém va ki thuat d6 ciing duoc sir dung
rong rdi trong linh vyc phan mém, quan trong hon 13 phat trién phan mém
thuong mai. Ki thuat component thuong chi c6 hai phan : kién trac phan mém
component va phan mém component.

Kién triic phdn mém component 1a mot framework tinh, né cung cap mot kiéu
mau hé théng phdm mém va cic quy udc, chinh sach, co ché. Nhitng cai do
muc dich tao nén mot thé théng nhét gitra cac hé théng con va cac component
khac. Kién triic dinh nghia bang cach nio nhitng phin quan hé v&i nhau va céc

rang budc.
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Graphic User Interface
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Hinh 2.22: Kién triic Component dung hién thi anh dé chin doan tai cac

workstation
iController iProcessor iViewer
| Processing % Viewing .
:> Object 1 Object 1 Window 1
Processin Viewin;
Mem — ol I — S i
emory Object 2 Object 2 Window 2
— Manager Message
—_— of Image A - Queue
Objects . . Messages :
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Processing |:> Viewing .
= il g m— BT

Display and Processing (DP) Component

Hinh 2.23: Kién tric DP Component
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Chuong 3
TIM HIEU HE THONG HO TRQ CHAN POAN TAI
KHOA CHAN POAN HINH ANH BENH VIEN PA
KHOA PONG NAI

3.1 Gi6i thiéu chung vé Bénh vién Pa khoa Pong Nai

Bénh vién Da khoa Déng Nai thudc dia phan thanh phé Bién Hoa, tinh Déng Nai,
cach thanh phé Hd Chi Minh 20 km, 1a mot Bénh vién Pa khoa Truc tuyén Tinh, dugc
xép hanh II theo xép hang cua B Y Té. Bénh vién duge thanh 1ap theo Quyét dinh sb
443/QD-UBT ngay 22 thang 4 ndm 1992 ctia UBND Tinh Pong Nai.

Bénh vién Da khoa Pong Nai gom c6 23 khoa Lam sang va Can Lam Sang voi
hon 600 giudong bénh. Ttr nam 2006 bénh vién da dua tin hoc vao quan 1y va kham
chira bénh, giip bénh vién thuc hién cong tdc kham chira bénh mdt cach tdt nhat. Xuat
phat tir loi ich ctia ngudi bénh, ddp mg nhu ciu cta nguoi dan trong diéu tri bénh,
ddng thdi gop phan giam tai cho cic bénh vién tuyén trén. Bénh vién Da khoa Déng
Nai diung dau 1a TS. BS Phan Huy Anh Vi da manh dan chu truong cua B Y Té, cac
nganh c6 lién quan dé mua sim trang thiét bi y té, xdy dung co s& phuc vu cho ngudi
bénh tot hon. Trong thoi gian qua béng nguén xa hoi hoa, Bénh vi¢n da trang bi kha
day du céac thiét bi y té hién dai nhu: may MSCT 128 1at cat, MR, ... Bang nd luc cua
minh, Bénh vién dd cd ging khic phuc, cai tién quy trinh kham chira bénh, nang cao
trinh d6 can bo, nhan vién y té, trang bi nhiéu thiét bi y té hién dai, trién khai dong loat
nhiéu k¥ thuat diéu trj cao.

Viéc dua vao hoat dong cac thiét bi y khoa k¥ thudt cao mot lan nita chimg t6
nang luc va tam nhin xa cta ban giam ddc bénh vién trong viéc chan doan va diéu tri

nhitng can bénh kho vi loi ich nguoi bénh.
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Hién hau hét cac khoa trong Bénh vién déu két ndi véi nhau thong qua mang

LAN gitip cho viéc kham chit bénh theo quy trinh duoc thong nhit,

chong h tro t6t cho bac si va bénh nhan khi kham bénh.
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Hinh 3.1 : So' d6 cac Phong/Khoa k‘é't ndi véi nhau trong
Bénh vién Pa khoa Pong Nai
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3.2 Quy trinh kham chira bénh tai Bénh vién Pa khoa Pong Nai

Bénh nhan khi té1 kham tai Bénh vién Da khoa Déng Nai s€ dugc cung cép mot
mi s6 tai phong ding ky kham bénh. Sau khi da ding ky kham, bénh nhan s& cung cap
thong tin vé bénh dé duoc huéng dan cu thé dén phong khoa can diéu tri, néu 13 bénh
nhan to1 tai kham thi chi vi¢e cung cép ma sb ctia bénh nhan lic nay bénh vién s€ cung

cap cac phong khoa ma bénh nhan t&i tai kham.
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y

Kham bénh

A 4
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kham, lay so thir ty va
dong tién kham

Phong kham

y

Bac si kham va

ké toa

thude

y

Nha thudc

A

y

A

Thuc hién chi <
dinh trong ngay

Thuc hién chi

A 4
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A
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Hinh 3.2: Quy trinh kham chira bénh tai Bénh vién Pa khoa Pong Nai
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3.3 Hé thong hd tro chan do4n tai Khoa Chéan doan hinh anh
3.3.1 Gi6i thiéu vé khoa chan doan

Nhiing tién b ctia Y hoc da gop phan déng ké trong viéc nang cao tudi tho va
chét luong cudc sdng cua con ngudi. Hién nay, vai trd cta chan doan hinh anh ngay
cang trd nén quan trong trong viéc chan doan va diéu tri tai cic bénh vién. V§i céc bd
phan nhu ndi soi, si€u am va X- quang, khoa Chan doan hinh anh Bénh vién Pa khoa
Pong Nai c6 thé thuc hién hau hét cac chirc nang chuyén biét ctia chan doan hinh anh.

GOm 16 céan bd y té, chia 1am 03 t6: Noi soi, Siéu am, X-Quang va CT Scanner.
V61 doi ngili nhan sy giau kinh nghiém dugc trang bi va cdp nhat kién thirc thuong
xuyén ludn dap tmg t6i da cho cong tac chan doan chan doan hinh anh, dam bao cho
cong tac chan doan, phuc vu kham chita bénh.Hd tro cho 1am sang t6i wu trong cong
tac diéu tri. Chan doan hinh anh cho bénh nhan ndi tri va bénh nhan ngoai tri, cho cac
chuyén khoa cua vién nhu: than kinh, tim mach, ho hép, tiéu ho4, tiét niéu, chin
thuong, xuong khop.

Nghién ctru khoa hoc.Thudng xuyén tham gia 1am cac dé tai nghién ctru khoa
hoc, dé tai bao céo trong sinh hoat khoa hoc tai bénh vién, tham gia hoi thao khoa hoc
trong linh vuc chuyén nghanh.

3.3.2 Hién trang trang thiét bi tai khoa chian do4an hinh anh

May chyup CT | Méy in phim
Siemens Emotion Fuji DryPix 3000
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May tinh két ndi v6i may BS. Pang chan doan hinh anh
chup CT cit 16p
Hinh 3.3: Hién trang trang thiét bi tai Khoa Chian don
Bénh vién Pa khoa Pong Nai

Méy CT
cat 16p

v
PC diéu
khién

Y
PC luu May in ky May in
anh thuat so anh nhua

Hinh 3.4: M6 hinh két ndi cac thiét bi trong khoa Chéan doan hinh dnh
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May sinh anh
(CT. MRI)
chup anh
A\ 4
FILM s6
doc xu ly
\4
gui dir liéu May PC gui dir liéu
\ 4 \ 4
May SERVER May in
[uru trir anh phim nhua
lru anh in anh
A\ 4 A\ 4
File anh Film nhua

dinh dang

Hinh 3.5: So' dd quy trinh tao anh y khoa tai khoa Chén doan hinh anh
Bénh vién Pa khoa Pong Nai

Sau khi anh dugc chyp tir cac may sinh anh (CT, MRI) anh dugc giri vao may
tinh két ndi v6i cac may sinh anh, tir may tinh ndy anh s& duoc xur 1y theo 2 huéng. Bac
sT ¢6 thé cho in phim qua may Fuji DryPix 3000, anh s& dugc luu trir vio may tinh xtr
1y. Anh sau khi in xong dugc chuyén cho bac si chan doan hinh anh dé xem xét va ghi
céc chan doan trong mot bién ban két qua phiéu chup. So db qué trinh tao anh va luu
trir anh dugc mo ta trong so do trén.
3.4 Panh gia vé hé thong hd trg chan doan hinh inh tai khoa Chin doan hinh anh
BVDKDN va vin dé cin dit ra

Trong qua trinh chan doan hinh anh, doi hoi bac si phai ludn c6 mat tai phong

chan doan dé chan doan bénh cho bénh nhan khi t&i kham diéu nay lam han ché vé mat
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khong gian va thoi gian cho béac si khi chan doan. Song do luong bénh nhén t6i kham
ngdy mot ting viéc luu tri¥, quan 1y hinh anh va hd tro cho béc si trong viéc chan doan
con nhiéu khoé khan. Viéc luu trit hinh anh theo cach lam hién nay tai khoa Chan doan
van con phuc tap, anh sau khi dwoc chup tir cac may sinh anh s& duoc truyén dén may
tinh két ndi v&i may sinh anh, tir may tinh nay anh s& dugc truyén qua may tinh luu trir
tam, tai may tinh nay bac si s& truy cdp dé lay hinh anh chan doan, mit khac anh s&
dugc luu vao dia CD hodc DVD. Piéu nay giy nén kho khin cho viéc quan 1y thong tin
bénh nhén (tén, ngdy sinh, ngay chup, ...), mit khac khi bac si muén chan doan lai thi
viéc tim kiém lai mot bénh nhan s& rit mat thoi gian, ngoai ra luu trit anh trén dia CD,
DVD s& lam tén khong gian. Tu dong luu trit anh sau khi duoc chup tir cic may sinh
anh 1a mét khau kha quan trong gitip bac si gidm dugc thoi gian luu trit theo cach
thong thuong, hinh anh s& duoc luu trir vao hé thong gitup cho viéc quan 1y hinh anh
theo tirng phan ving anh khac nhau dé dang, ngoai ra giup bac si ¢ thé tim kiém hinh
anh dé dang v&i nhiéu tiéu chi khac nhau, mat khac hé thong con cho phép bac si ngdi
tai bat ctr vi tri nao cling déu c6 thé truy xudt, truy hdi hinh anh, thong tin chan doan

mot cach nhanh chéng va dé dang.
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Chuong 4

XAY DUNG HE THONG HO TRQ CHAN POAN Y

KHOA DUA TREN CHUAN DICOM

4.1 Muc tiéu ciia hé thong

Xay dung hé thong trao d6i dir lidu y khoa (luu trit va quan Iy hinh anh y khoa:

CT, MRI) va hé thng hd trg chan doan tir xa gitta cac bo phan Phong/ Khoa tai Bénh

vién Da khoa Pong Nai.

Loi ich ctia hé thong mang lai:

>

Bac si c6 thé ngdi tai bat ky phong ban nio trong bénh vién ma khéng can dén
khoa chan doan

Bic si c6 thé ghi thong tin chan doan cia minh ngay trén &nh
hoic series anh ma khong can ghi két qua theo cach théng thuong

Bac si c¢6 thé tim kiém va hién thi bénh nhan can chan doan dé& dang
v6i nhiéu tiéu chi (tén bénh nhan, ngdy chup, loai anh, ...)

Bac si c6 thé theo doi két qua ciia bénh nhan qua cac lan tai kham
mot canh dé dang véi bénh nhan tai kham nhiéu lan

Bac si co thé chan doan dé dang v&i nhiéu chic ning dwoc hd tro
(hién thi anh theo dang ma tran, phong to, ghi cha, ...)

Giam chi phi (in phim, ghi dia DVD) do hinh anh dugc luu trir trén Server
Giam thoi gian khdm chita bénh cho bénh nhan (cho nhan phim, nhan két
qua)

Giam dugc khong gian luu trit so voi cach luu trir thong thuong ma

bénh vién dang st dung (luu trit trén tung dia CD, DVD)

4.2 Yéu ciu vé hé thong

Hé théng bao gdm mot s6 thanh phan chinh nhu sau:
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> Cong tiép nhan anh.

» Server luu trit va quan ly anh.

> Web Server lam giao dién twong tac cho hé thong,

» Module xem anh, thuc hién cac thao tac hién thi anh & may tram.

Mot sO chirc nang cia h¢ thong:

» D061 voi Cong tiep nhan anh: s€ tu dong nhan anh tir cac may sinh anh, sau

d6 s& gui 1én hé thong luu trit hinh anh y khoa.

> Doi voi Server luu trit va quan 1y hinh anh:

v

A SANEE NI NN

v

Phai xé4c thuc véi quyén quan tri.

Luu trit anh gui 1én tir Cong nhén anh.

Nhén thong tin anh chan doan tir phia client.

Gui thong tin dnh chan doén khi c6 yéu cau.

Phan vung luu trir hinh anh.

Tim ki€ém hinh anh véi nhiéu tiéu chi (ma bénh nhan, tén bénh nhan,

ngay chup, loai anh).
CAu hinh két ndi thiét bi.

> D41 vi Module xem anh:

v/ Nhan hinh anh chan doan tir cic modality.

v Giao tiép v6i server luu trir hinh anh dé guri va nhan hinh anh chan

doan.

v Tim kiém, thong ké hinh 4nh véi nhiéu tiéu chi

v Ghi hinh anh ra dia CD, DVD khi bénh nhan yéu cau.

v Céc cbng cu phuc vu cho viéc chan doan:

cong cu xtr Iy anh co ban (sang, t6i, xoay trai, xoay phai, 1at anh)
phong to, thu nho hinh anh.

Thiét 1ap man hinh cho anh da khung.

Xuat anh sang dinh dang JPEG.
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- Ghi chu 1én anh.

- Luu lai thong tin chan doan trén anh hodc Series anh

N May chu
~_ Web
Server luu triv
va quan 1y hinh
anh y khoa

Thiét bi
sinh anh

May tram

v .2 .
hién thi

Hinh 4.1: M6 hinh hé thong h tr¢ chin doan y khoa
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4.3 Thiét ké tong quan
4.3.1 Lwogc dd dong dir liéu (DFD)

4.3.1.a So’ d6 ngir canh

Béc si xét nghiém

[ ]

Server luu trir hinh
anh y khoa

Nguoi quan tri

hé théng Bac si chan doan

Hinh 4.2: So @6 ngir cinh
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4.3.1.b Lwgc d6 DFD mic 0:

Bac si xét nghiém

Thong tin anh bénh nhan

\ 4

| ]

L Thu nhan anh J

Dt liéu anh bénh nhan

Server luu anh

Thong tin X 7 ) )
cap nhat Théng anh bénh nhan
Thong i \
tin chan
3 w theo ( 2

( doan W
. yéu
Quan 1y hé thong cau Xem anh

/ \

Thong tin Thong tin Thone i anh bénh nhan
hé thong hé théng ong tin
/ chan doan \
Ngudi quan tri Béc si chan doan
hé thong

Hinh 4.3: Lugc @ DFD mirc 0
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4.3.1.c. Lugc 3 DFD mirc 1 Module thu nhén anh

Mgy sinh danh

Thuc hién chup anh

\ 4

1.1 W

(
L Tao anh J

File anh cua bénh nhan

Cong nhdn anh

Anh ctia bénh nhan

A 4

1.2 W

(
L Gtri 4nh J

Luu anh

Server chira anh

Hinh 4.4: Lwgc d6 DFD mirc 1 Module thu nhin anh
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Vai tro clia cong nhan anh trong hé thong luu trit va quan 1y hinh anh

Chuong trinh déng vai tro 13 bd phan mdy tinh cong nhan anh trong toan bd hé
thong luu trit va quan 1y hinh anh.

Pay ciing 13 bd phan quan trong trong hé théng, vi thé may tinh cong nhan anh
tich hop nhiéu chuong trinh phan mém dé thuc hién viéc thu nhan anh tir cac thiét bi
sinh anh hodc cac module PACS khac va gui dén Server luu trit hinh anh y khoa.

Céc dic diém cua mdy tinh cong nhan anh va dir lidu:

> Duy tri toan ven dir liéu anh tir cac thiét bi tao anh truyén dén.
> Trong sudt ddi v6i ngudi dung va ty dong hoa viée nhan anh va luu trit anh.
> Phén phdi anh dén may chu luu trir.

Céng nhan anh va dit li€u thuc hién qua 3 budc chinh: nhan anh, gui anh va xo6a

anh.

A 4

A 4

Nhan anh Gui anh Xoba anh

Hinh 4.5: Cac buéc thwe hién tai Cong nhin anh va dir liéu
Céc tién trinh tai may tinh cong nhan anh:

- Tién trinh 1: Kiém tra xem c6 1énh gdi tir cong DICOM PACS hay
khong.

- Tién trinh 2: Néu nhan duoc 1énh, nd kich hoat tién trinh 2 1a kiém tra
dinh dang DICOM.

- Tién trinh 3: Pua file nhan dugc vao hang doi dé dua tdi bo didu khién
PACS d¢ luu tri.
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4.3.1.d. Lugee d6 DFD mitc 1 Module Xem anh

Dt liéu anh Dir liéu chan doan
Thono tin Anh hénh nhan Théno tin chan doan

\

( 2.1 ) ( 2.2 ]

L Hién thi anh J Chan doan bénh

Thong tin yéu cau Théno tin chan dnan

N/

Bac si chan doan

Hinh 4.6: Lugc d6 DFD mirc 1 Module Xem anh
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4.3.1.e. Lugc 30 DFD mirc 1 Quan Iy hé théng Server luu anh

Dt li¢u nguoi dung

«

Thong tin \ Thong tin yéu cu

nguoi dung
[ 31 ]

L Quan 1y nguoi dung

Thong tin
nguoi
dung

Thong tin
cap nhat

Dtr liéu hinh anh

f

Thong tin hinh anh

)

L Quan 1y 4nh J
S lugng /
hinh anh

Cép nhat thong tin

Bac si chan
doan

Hinh 4.7: Lugc @6 DFD mirc 1 Quan Iy hé théng Server luu anh
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4.3.1.f. Luge 30 DFD mirc 2 Thu nhan dnh

Cac may tinh két ndi voi may sinh anh s€ dugc cai dat thanh cac FTP Client,
nhitng hinh anh y khoa sau khi cdc BS/KTV xtr 1y xong s€ dugc luu trong 1 thu muc
tam. Chuong trinh LHFTC s€ tu dong dinh thoi va truy cap vao thu muc tam dé tai vé
cac hinh méi phét sinh. Cac hinh tai vé dugc luu trong 1 thu muc tam trude khi upload

1én DICOM Server.

FTP Client ‘—’[ Truyén files ]‘—' FTP Server

SO[LJ AR
SO[ 18D

»
P
»
P

Thu muc Thu muc
tam tam

\ 4

[ Upload files ]

\ 4

Server luu
anh

Hinh 4.8: Lugc @ DFD mirc 2 Thu nhan dnh
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4.3.1.g Lwoc @ DFD mirc 2 Module Xem anh

Bac si chan doan

anh bénh nhan \ ( 2.1.3 W
Gui anh J

Cap nhat anh

e

anh yéu cau
Phan vung chira 4nh \
/ ( 2.1.2 W

Tiéu chi tim kiém Thong tin yéu cau Nhan anh

( 2.1.1 w Théno tin Anh hénh nhan
L Tim kiém J \ \
Bac si chan doan

) y Thong tin yéu ciu
Tiéu chi im k:ém\ gHny

.

Bac si chan doan

anh yéu cau

Hinh 4.9: Lwoc d0 DFD mirc 2 Module Xem anh
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4.3.1.k Lwge do DFD mirc 2 Quan Iy hé théng Server luu anh

Bac si chan
doan

A

Thong tin bénh nhan Théng tin yéu ciu

(323 )

L Tim kiém J

Thong tin tim kiém Két qua tim kiém

Server anh

. \ T k;(t Ko
Thuc thi yéu cau / / V\\ ao két no1

Thong tin yéu ci .
O HILYEU AU 1% licu két néi .
32.1 W ( 322 W
L Tao phan ving J Khai bao két nbi

T

Thong tin két n6i Thuec thi két n6i

/ Yéu cau hé théng X
/

Bac si chan Bac si chan
doan doan

Thong tin cap nhat

Hinh 4.10: Lwrgc 30 DFD mirc 2 Quén Iy h¢ thong Server hru anh
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4.3.2 Co s6 dir li¢u

4.3.2.1 M6 hinh co sé dir li€u

PartionArchive * PartitionSopClass FikesystemShudyStomge * Filesystem *
—k - . A =
= B - R - =
- —l
— - ]‘ |—1
Su:a-Tmufaﬂpﬂu StadyDekteRECO
= - s
SenverRule = - L
- - S 3
e ServerPartition ——
— - . o
= — v
i SH:HWM DieviewProfiermedTransferSymntae
f— -~ -
momemr :: i e  —
Patient * — 2
- i ¥
- Dewice *
RSt 1 -
- &
Shudy f—
Cpriosg & ] il e =
- [ ShudyStimage * -
— = - i Shusdy Hisbory 1 —
— E R — D - - =
- e s | -
— | o _— . — -

Hinh 4.11: M6 hinh co s¢ dir liéu Luu trir va quan ly hinh danh y khoa
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4.3.2.2 M ta chi tiét bang va thudc tinh

Bang Patient

Tén thugc tinh Kiéu dir liéu Chlo\h[l)llllep Dién giai
GUID uniqueidentifier | Not Null Khoa chinh
ServerPartitionGUID uniqueidentifier | Not Null Khoéa ngoai
PatientsName nvarchar(64) Tén bénh nhan
Patientld nvarchar(64) Ma bénh nhan
PatientsBirthDate varchar(8) Ngay sinh
PatientsAge varchar(4) Tubi
PatientsSex varchar(2) Gidi tinh
SO lugng
nhiing lan di
NumberOfPatientRelatedStudies | int Not Null x¢t nghiém
S6 luong cac
NumberOfPatientRelatedSeries int Not Null Series anh
SO lugng file
NumberOfPatientRelatedInstances | int Not Null anh
Bang Series
Tén thugc tinh Kiéu dit liéu Chlgl'l’lll‘ep Dién giai
GUID uniqueidentifier | Not Null Khoéa chinh
ServerPartitionGUID uniqueidentifier | Not Null Khoa ngoai
StudyGUID uniqueidentifier | Not Null Khoa ngoai
Ma thé hién cua
SeriesInstanceUid varchar(64) Not Null vung Series anh
Modality varchar(16) Not Null Loai anh
sb hiéu cua
SeriesNumber varchar(12) Series anh
Mo ta vé Series
SeriesDescription nvarchar(64) anh
S6 luong anh
NumberOfSeriesRelatedInstances | int Not Null trén mot Series
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Bang Study
Tén thugce tinh Kiéu dir lidu Ch;fl'l‘ep Dién giai

GUID uniqueidentifier | Not Null Khéa chinh
ServerPartitionGUID uniqueidentifier | Not Null Khoa ngoai
StudyStorageGUID uniqueidentifier Khoéa ngoai
PatientGUID uniqueidentifier | Not Null Khoa ngoai

M thé hién clia
StudylInstanceUid varchar(64) Not Null ca x¢ét nghiém

Ngay xét
StudyDate varchar(8) nghiém

Thoi gian xét
StudyTime varchar(16) nghiém

Ma ca xét
Studyld nvarchar(16) nghi¢m

Mo té ca xét
StudyDescription nvarchar(64) nghi¢m

Tén thiét bi
ReferringPhysiciansName nvarchar(64) chup

S6 lugng Series

trén mot 1an xét
NumberOfStudyRelatedSeries int Not Null nghi¢m

S6 luong anh

trén mot lan xét
NumberOfStudyRelatedInstances | int Not Null nghiém




Bang ServerPartition
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Cho phép

Tén thuc tinh Kiéu dir liéu Null Dién giai
GUID uniqueidentifier | Not Null Khéa chinh
Cho phép luu
Enabled bit Not Null trit
Mo ta phan
Description nvarchar(128) | Not Null vung
AeTitle varchar(16) Not Null Tén phan vung
Port int Not Null Cong két ndi
Tén thu muc
cua vung luu trir
PartitionFolder nvarchar(16) Not Null trén may
Cho phép bat ky
thiét bi nao ket
AcceptAnyDevice bit Not Null noi toi
Tu”d(f)ng ’Fhén’l
thiét bi két no1
AutolnsertDevice bit Not Null to1
DefaultRemotePort bit Not Null Céng mac dinh
Cho phép tim
kiém theo ma
MatchPatientld bit Not Null bénh nhan
Cho phep tiem
kiem theo ngay
MatchPatientsBirthDate bit Not Null sinh
Cho pheép tim
MatchPatientsName bit Not Null kiém theo tén
Cho phep tiem
kiem theo gioi
MatchPatientsSex bit Not Null tinh




Bang Device
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Cho phép

Tén thuc tinh Kiéu dir liéu Null Dién giai

GUID uniqueidentifier | Not Null Khéa chinh
ServerPartitionGUID uniqueidentifier | Not Null Khoa ngoai

Tén phan vung
AeTitle varchar(16) Not Null luu anh
IpAddress varchar(16) Dia chi IP
Port int Not Null Cong két ndi
Description nvarchar(256) MO ta thiét bi
Dhcp bit Not Null Cép IP ty dong

Cho phép két
Enabled bit Not Null noi
AllowStorage bit Not Null Cho phép luu

Cho phep truy
AllowRetrieve bit Not Null hoéi anh

Cho phep truy
AllowQuery bit Not Null van

Thoi diém truy
LastAccessedTime datetime Not Null cap cudi cung

Bang FileSystem

Tén thudc tinh

Kiéu dir liéu

Cho phép Didn gidi

Null

GUID uniqueidentifier | Not Null Khoa chinh

Vi tri luu anh
FilesystemPath nvarchar(256) | Not Null trén may tinh

Cho phép st
Enabled bit Not Null dung

Cho phép chi
ReadOnly bit Not Null doc

Cho phép chi
WriteOnly bit Not Null ghi
Description nvarchar(128) Mo ta
LowWatermark decimal(8, 4) Not Null Mirc thip nhit

Mirc cao nhat
HighWatermark decimal(8, 4) Not Null cho phép luu




Bang PartitionArchive
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Cho phép

Tén thuc tinh Kiéu dir liéu Null Dién giai

GUID uniqueidentifier | Not Null Khéa chinh
ServerPartitionGUID uniqueidentifier | Not Null Khoa ngoai

Mo ta vé ving
Description nvarchar(128) | Not Null luu trir

Cho phép su
Enabled bit Not Null dung

Cho phép chi
ReadOnly bit Not Null doc

Bang ServerSopClass

Tén thugc tinh

Kiéu dir liéu

Dién giai

GUID uniqueidentifier | Not Null Khoa chinh
SopClassUid varchar(64) Not Null Ma dich vu Sop
M6 ta dich vu
Description nvarchar(128) | Not Null Sop
Khong phai
hinh
Nonlmage bit Not Null anh

Bang PartitionSopClass

Tén thudc tinh Kiéu dir liéu Dién giai
GUID uniqueidentifier | Not Null Khoda chinh
ServerPartitionGUID uniqueidentifier | Not Null Khoa ngoai
ServerSopClassGUID uniqueidentifier | Not Null Khoa ngoai
Cho phép su
Enabled bit Not Null dung




Bang ServerTransferSyntax
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Cho phép

Tén thuc tinh Kiéu dir liéu Null Dién giai
GUID uniqueidentifier | Not Null Khéa chinh
Ma ct phap
Uid varchar(64) Not Null truyén
Description nvarchar(256) | Not Null M0 ta cl phap
Lossless bit Not Null

Bang FileSystemStudyStora

(S

Tén thudc tinh Kiéu dir liéu Dién giai
GUID uniqueidentifier | Not Null Khoa chinh
StudyStorageGUID uniqueidentifier | Not Null Khoa ngoai
FilesystemGUID uniqueidentifier | Not Null Khda ngoai
ServerTransferSyntaxGUID uniqueidentifier | Not Null Khoa ngoai

StudyFolder

varchar(8)

Not Null

Tén thu muc
chira anh




Bang StudyDeleteRecord

74

Cho phép

Tén thuc tinh Kiéu dir liéu Null Dién giai

GUID uniqueidentifier | Not Null Khéa chinh
Timestamp datetime Not Null Thoi gian x6a
Reason nvarchar(1024) Ly do
ServerPartitionAE varchar(64) Not Null Xoa trén Server
FilesystemGUID uniqueidentifier | Not Null Khoa ngoai

Ma céc file trén
StudylInstanceUid varchar(64) Not Null Study
Patientld varchar(64) Ma bénh nhan
PatientsName nvarchar(256) Tén bénh nhan

M3 ca xét
Studyld nvarchar(64) nghiém

Mo ta ca xét
StudyDescription nvarchar(64) nghiém

Ngay xét
StudyDate varchar(16) nghi¢m

Thot gian xét
StudyTime varchar(32) nghi¢m

Bang DiagnoticInformation

Tén thudc tinh

Kiéu dir liéu

Cho phép

Dieén giai

Null

StudylInstanceUid varchar(64) Not Null Ma ca xét nghiém
Ma Series thudc
SeriesInstanceUid varchar(64) Not Null ca x¢ét nghiém
Ma tap anh thudc
SoplnstanceUid varchar(64) Not Null Series
Thong tin chan
Information nvarchar(256) | Not Null doan
InformationDate datetime Not Null Ngay chan doén
Thoi gian chan
InformationTime datetime Not Null doan
Doclnformaton varchar(32) Not Null Bic si chin doan
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hodn thanh

1. Daguifle [11466668] len Server [172.16.29.181]
> Luc: 123621 PM, Tha 2, 23/512011.
2. Daguifle [11466686] len Server [172.16.29.181]
> Luc 123622 PM. Tha 2, 23/52011.
3. Daguifle [11466704] len Server [172.16.29.181]
> Luc: 123623 PM, Thu 2, 23/52011.
4 Daguifle [11466722] len Server [172.16.29.181]
> Lue: 123625 PM. Tha 2. 23/52011.
5. Da gui file [114667401 len Server [172.16.29.181]

Tong so file da gii: 12

Hinh 4.12: H¢ théng giri anh
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N S
— ) o h
// "/ {.._\_H_
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/ Server dang chay...
i@ Da than duoc file [\11466128] va da luu o [EAHinhAnhCT] tu may [172.16.29.123:1348]

—————————————— = Luc: 123355 PW, Thu 2, 23/5/2011.
@ Danhan duoc Hle 1466146] va da luu o [ENHnbAnhTT] t may [172.16.25.123:1608)
—————————————— = Luc: 123357 PW, Thu 2, 23/5/2011.
@ Danhan duoc Hle [11466164] va da luu o [ENHinbAnhTT] t may [172.16.25.123:1867)
-------------- = Luc 1233258 PW, Thu 2, 23/5/2011.
@ Danhan duoc Hle [ 1466182] va da luu o [ENHnbAnhTT] t may [172.16.25.123:2128)
-------------- = Luc: 123400 PW, Thu 2, 23/5/2011.
@ Danhan duoc Hle [\11486200] va da luu o [EXHnbAnhCT] tu may [172.16.25.123:2387)
-------------- = Luc: 123401 PW, Thu 2, 23/5/2011.
@ Danhan duoc Hle [M11486218] va da luu o [EXHnbAnhCT] tu may [172.16.25.123:2645]
-------------- = Luc 123402 PM, Thu 2, 23/5/2011.
@ Danhan duoc Hle [\114866236] va da luu o [EXHnbAnhCT] tu may [172.16.25.123:2904)
-------------- = Luc 123404 PW, Thu 2, 23/5/2011.
than duoc fle V1466254] va da lun o [E\HinhAnhCT) tu may [172.16.29.123:3162]
------------- = Luc 123405 PM, Thu 2, 23/5/2011.

Hinh 4.13: Hé thong nhén anh
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He théng quan Iy dnk LHIS

- C | ® 172.16.29.181/L HIS/Pages/Login/Default.aspx?Returntri=%2flhis%2fDefault.aspx ﬁ X
Nowéi ding: LI
Thay @i mat khau
Y . . oA b4 A A A il ro 2
Hinh 4.14: Giao di¢n dang nhap h¢ thong quan ly anh
Céc Study | LHIS
<« C | ® 172.16.29.181/LHIS/Pages/Studies/Default.aspx

Bang nhap admin | Cac canh bao chinh: 0 | Thoat
Quantri Liénlac

Cac Partition
Ténbénhnhan D bénh nhan S truy cap# Tir ngay Bén ngay Xmata Thiét bi anh Tinh trang
I [

\ [ I I I ]

Cac Study

0 Study duroc tim thay

Trang [0 ciian

Vui Idng nhap cdc tiéu chi fim kiém dé tim Study.

Hinh 4.15: Giao dién chinh H¢ thng quén 1y hinh anh

Y

s
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Céc Study | LHIS x

- C | ® 172.16.29.181/L HIS/Pages/Studies/Default.aspx
§ P60 )

S,

Cac Study Hang doi

Quan tri lac

Cau hinh » Cac thiet b

Céac Study dwoc xéa  Server Partitions
Lén lich dich vu Cic File hé théng
Cac luat Server

Cac Study
Cac Partition

Tén bénh nhin ID bénh nhan

Cac canh bao
Png dung nhat ky
Bang diéu khién

S truy cap# Partition Lwu triv  TEEUELT

Tir ngay

[ I I | —

Tinh trang

&5

w A

B&ng nhap admin | Cc canh bdo chinhe 0 | Thodt i

0 Study dwoc fim thay

Trang [0 cia 0

Vui long nhap cac tiéu chi fim kiém dé tim Study.

17216.29.181/L HIS/Pages/Studies/Default.aspx

Hinh 4.16 Cac Menu chirc ciia Hé thong quan 1y hinh anh

Céc Study | LHIS

€ C | ® 172.16.29.181/LHIS/Pages/Studies/Default.aspx

Cac Partition

v A

Dang nhdp admin | Cac canh bao chinh: 0 | Thoat .

Viing hién thi thong tin anh ciia bénh nhéan

AnhCT2305
enhnhan  ID benh nhan Stp truy cap# TiPngay |X| Denngay E Mo ta Thiét bi anh Tinh trang
hoa I I I I I I |
m—
1 Study dworc tim thiy Trang |1 cia1
Tén bénh nhan ID bénh nhan Truy cép # Ngay Study Mb té Series Thé hién Thiét bi Tinh trang =
TRAN THI KIM HOA, 27 01 Dec 2009 Cardiac"2_CaS_Coronary_TestBolus (Adult) 2 70 CcT Online

Hinh 4.17: Chirc niing Phan ving luu trir va Tim kiém hinh anh
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Céc File hé théing| Céi

<« C' | @ 172.16.29.181/L HIS/Pages/Admin/Configure/FileSystems/Default.aspx

A
@This page is in | Vietnamese ~ | Would you like to translate it? | Translate | | Nope Options»
- 2 3 ey, | Bang nhap admin | Cac canh bdo chinh: 0 | Thodt 22
| Lfili:’ Cac Study Hangdoi Quantri Liénlac
Cac File he thong
Mo ta Ting
Thém |
1 File hé théng diroec fim thiy Trang |1 cua 1
Mo ta Mb ta Vit Tier Buréng dan Dia @4 sir dung
Noi Chua Anh o wr Tier 1 Di\Server
\ AL YA . e ~oN 3
Hinh 4.18: Thiét 1ap vi tri luu trir hinh anh
- C | 17216.29.181/L HIS/Pages/Admin/Configure/ServerPartitions/Default.aspx W% A
%]This page is in | Vietnamese ~ | Would you like to translate it? | Translate | | Nope Options »
. 5 ‘ Bang nhap admin | Cac canh bao chinh: 0 | Thoat =

Cac Study Hangdoi Quantri Liénlac

Server Partitions
Tiéu dé AE Mo ta Folder Tinh trang
[ I I fes &Y
— e | % =
3 Partition dirorc fim thdy Trang |1 cuai
Tiéu dé AE Mo & Cong  Thir muc Partition Kich hoat Chap nhan bat ky thiét bi Chinh sach nhan ban déi treng Cac Study
AnhCT2305 Chifa nh CT 104 AnhCT2305 - w Send Success 0
AnhMR Anh MR 104 AnhMR L ] L ] Send Success 0
CTAE Anh CT 104 cT - L Send Success T

1

Hinh 4.19 Thiét 1ap Phan ving luu trir hinh anh
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Céc thiét bi | Céu hinh |
€« C' | ® 172.16.29.181/LHIS/Pages/Admin/Configure/Devices/Default.aspx b4 §
%] This page is in | Vietnamese ~ | Would you like to translate it? | Translate | | Nope Options»

Bang nhap admin | Cac canh bdo chinh: 0 | Thodt

EOUN

Cac Study Hang doi

Quan tri

Cac Partitiol

Lién lac

Cac thiét bi

Tiéu a8 AE Mé ta Bia chilP Tinh trang DHCP Loai thiét bi
| I I T | —

Thém

4 thiét bi dwge tim thiy Trang |1 ciia 1
Tiéu dé AE M6 ta Loai thiét bi Dia chilP Cong Kich hoat DHCP Lan truy cép cudi Céc tinh néng
AETITLE AE: AETITLE Workstation 127.0.01 104 w 20Jan2011 15:47:23 S5l
AETITLE1 Workstation 192.168.1.2 104 ° 23Way 2011 20:16:21 o) 515
AETITLE105 AE: AETITLE405 Workstation 17216.20.180 104 w 23May 2011 20:13:04 [S»s14]
AE123 Workstation 17216.20.123 104 @ 24 Way 2011 09:26:41 [SDls1a]

Hinh 4.20: Thiét 1ip ciu hinh cac Thiét bi két ndi

Tsptin

Céngcu  Trogilp

| Explorer|

My Computer

Dicom

M3 bénh nhin Tén bénh nhan 56 thém vao Ma ta Ca chup

hos [Qmm ][ @Hamny
Bac si kham & Xéa ) Sau7 ngdy

Ngay chup (Tt
[E] 02- Jun -2011 B~

Ngay chup (D&n)
[F102- Jun -2011 B~

1 study dwroee tim thay trén Server IP Internet
(V1) (1)
Mz Bénh o N lé:h Ngay 36 Thém Ngdy

nhén ohan sinh vio Chup

D000
i My Studies
-0 My Servers
{5 Example Group
& Example Server
-

-8 Server [P Internet

Méta Loail | g i kham eilrzag) | €
dnh anh sang

TRAN THI KIM HOA

01-Dec1971 0 9 i 5_Coror 0

ONLINE

Ving hién thi két qua tim kiém

Khai bao Server
chira dnh

Hinh 4.21: Giao dién hd tro' Xem anh véi nhiéu chirc ning
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_ ooberiineg o -

Tiptin  Céngcu  Trogip

Explorer 4bx
DICOM | My Computer
M3 bénh nhan Tén bénh nhan S8 thém vao Mé ta Ca chup
hoa [ @Tm | [@Homney |
Ngay chup (Ti) Ngay chup [Dén) Bac si kham Logianh | € xea | [ €2 58u7 ngay |
oz 1 B~ || 2011 (04
& W L 4
4 My Studies — Tén — - s6 .
My Servers "Mh"éi‘"“ He bénh  Ngaysinh 3;’;””"” Egj’n Mé ta i;;‘ Bic sikham lugng 5::9
153 Bxample Group nhén anh
- &) Bxample Server 7 70
4 T - o
1.4 ServerIP Intemet
() Xem Théngtin Chi tict Series
3
N ~ o yo e A , . o 9
Hinh 4.22: Menu ngir canh véi nhiéu chirc nang (M& anh,
A i d .
nhin anh, ghi dia DVD, ...)
[ TRa TH1 vt HOA - 27 (Do e - e

Taptin  Hiéuchinh  Xem Céngcy

Explorer | TRAN THI KIM HOA - 27

27

TRAN THI KIM HOA
F

038y

Hinh 4.23: Thanh cong cu véi nhiéu chirc ning hd tro chan doan
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ey roa- 2 o T - e
Téptin  Hieuchinh Xem Céngeu Trogiip
! 4 m )| | v | ™ \ %

Explorer | TRAN THI KIM HOA - 27 40X

27 Circulatio
TRAN THI KIM HOA
F

038y

Definition
BVDK

DFO

Hinh 4.24: Chirc nang Phong to, thu nho

[ 7RAN THI KiM FHOA

I ]

Téptin  Hiéuchinh Xem Céngcu Trogidp

Explorer | TRAN THI KIM HOA - 27

27 Circulafion
TRAN THI KIM HOA
F

038Y

Ghi chii lén anh

Nhap théng tin ghi chd

Hinh 4.25: H6 tro Ghi chi Ién dnh
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L TN T o - 27 o, -2 )

Tsptin  Hieuchinh Xem Céngcu Trogitp

WYULUPU |we U QYOO V/ W OUOVY

-

9 —r | ¥
S| 1

= =i

.| |

- -

=
. il N o |,

Hinh 4.26: Hién thi nhiéu anh trén cing mdt man hinh

. TRAN THI KIM HOA - 27 [LHDog

Tiptin  Mebughinh Xem Céngcy Trogiip

VU WUV WV WV/ VOWVWVOOVUVWYE O

Explorer | TRAN THI KIM HOA - 27 %

7
TRAM THI KIM HOA
F

038y

Binh thirémg!

Thir 2, 23/52011 1:40:14 PM
BS. MnChu

Tim khéng bi kim sao, bich thrémg!!

Thir 2, 2132011 6:52:25 PM
BS. MinhChu

Xem Chin dodn tong hop trén timg anh

Hinh 4.27: H6trq’ ghi lai thong tin chin do4n ciia bac si
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Téptin  Céngcu Trogilp

YUE UEYN/AND BUop 380K YUYy Ugly

Nhan anh tir Server

00O

M3 Bénh nhin Tén Bénh nhdn 3 R Bihdng  Last Active * Théng bao

TRAN THIKIM HOA 01-Dec-... Cardiac*2 CaS_Coronary Test... 70 0 cach day 0 phat

4 b x

006

Bén M3 Bénh nhén Tén Benh nhdn Nad e

i gl Last Active ~ Théng bao

Sglugng Sdn

E

sing

Hinh 4.28: Cho phép Nhan anh tir Server

Tiptin

YuE UEYNAND BUSp 10k quiy gy

ongcu  Trogidp

Explorer.

DICOM | My Computer |

Ma bénh nhan Tén bénh nhan 56 thém vao Mo ta Ca chup

hoa L Tim | | & Hémnay
Ngay chup (Ti) Ngay chup (Bén) Bac 57 bhim Lrsidnh . X6

[ 02- Jun-2011 B Eozun-20m o
@000 O Q) Téndi TRANTHKIMHOAZ
i My Studies - )
253 My Servers n”:éﬁa"“ I ;’gﬂ; Mt
1) Example Group [ )l

&3 Bample Server == -Dec-2009  Cardiac
A T =
% ServerIP Intemet

Loai
anh

Bac si kham

58
lugng

Hinh 4.29: Cho phép Ghi anh sang dia CD, DVD
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Mot vai két qua nhan xét gitrta hé thong cli va hé thong mai dua trén chuan

DICOM da xay dung va dugc thtr nghiém tai Bénh vién Da khoa Déng Nai.

H¢é thong cii

H¢ thong méi

Bac si

Bac si

Do1 hoi bac si phai ludn cd mat tai
phong Chan doan

Bac si ¢ bat ky phong ban nao ciing déu chan
doan duoc

Thong tin chan doan ctia béc si ghi
lai theo cach thong thuong

Thong tin chan doan cua bac si duoc luu trit
truc ti€p trén anh hay Series anh

Tim kiém va hién thi hinh anh
chan doan con nhi¢u kho khan

Tim kiém va hién thi hinh anh nhanh chong véi
nhi€u ti€u chi (ma bénh nhan, tén bénh nhan,
ngay chup)

Thoi gian va khong gian cua bac si
con han ché

Bac si cam thay thodi mai hon vé mat khong
gian va thoi gian

Bénh nhan

Bénh nhan

Bit budc phai in phim va ghi dia
DVD dé luu trit lai

Giam chi phi in phim khi khong can thiét va ghi
dia DVD do hinh anh duoc Iuu trir trén Server

Cho nhan phim, nhan két qua

Giam thoi gian cho két qua

Bénh vién

Bénh vién

Phai mua mot luong 16n dia CD,
DVD d@é luu trit hinh anh

Giam chi phi mua dia CD, DVD do hinh anh
duoc luu trir trén Server

Phai thao tic bang tay dé luu trit
hinh anh

Ty dong luu trit hinh anh vao Server

Tim kiém lai thong tin cua bénh
nhan kho khan do hinh anh duoc
lvu trén dia CD, DVD

Tim kiém dé dang véi nhiéu tiéu chi do hinh
anh duoc luu trén Server

Thong ké s6 lwgng bénh nhan chup
theo ngay, thang, ndm con kho
khédn

Thong ké dé dang s6 luong bénh nhan voi nhiéu
tiéu chi (ngay, thang, nam chup)
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KET LUAN

Khi str dung chuan DICOM d¢é xay dung hé thong hd trg chan doan y khoa giup
giam thoi gian dang ké trong viéc hd tro chan doan cho bac si. Pong thoi con lam giam
cong viéc quan ly thong tin bénh nhan theo cach thong thuong.

Hé théng dang dugc ung dung tai Bénh vién Pa khoa Déng Nai phuc vu cho viéc
chan doan ciia cac bac si. Tir d6, giai quyét duoc cong tac luu trir thu cong trén dia CD
hay DVD tai Khoa Chan doan hinh anh; gitip giam thoi gian mot cach dang ke, luu trir
dir liéu hinh 4nh y khoa mot cach toan ven tranh mat mat thong tin. Pong thoi, cac béac
sT ¢6 thé chan doan bat cr noi nao trong bénh vién (phong hoi chan); tim kiém, tong
hop hinh anh ctia bénh nhan mdt cach nhanh chéng. Ung dung con cho phép luu trir lai
nhitng dénh gia xét nghiém trén hinh ctia bénh nhan do béc si chan doan, tir 46 c6 thé
dé dang chin doén lai khi bénh nhan tai kham. Ngoai ra hé thong con hd trg tét cho
cong tac chan doan véi nhiéu chie nang: Phong to, thu nho, ghi cha 1én anh, ...

Bén canh nhitng vu diém trén, khi xay dung hé théng hd trg chan doan con gip
nhiéu kho khin: Do hinh anh y khoa mdi 1an chup déu c6 sb luong file 16n nén doi hoi
can phai c6 mot Server di manh dé quan 1y sd luong hinh anh bénh nhan dén chan
doan ngay mot ting. Hién tai hé thong dang sir dung trén cac may tinh thudng véi ciu

hinh thap nén viéc quan ly, di€u phdi anh con hoi cham.
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